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This  report  provides  information  and  analysis  on  the  physical  condition  of  the 
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inspection  of  the  dam  by  the  performing  organization. 

Examination  of  available  documents  and  a  visual  inspection 
of  the  dam  did  not  reveal  conditions  which  constitute  an  immediate 
hazard  to  human  life  or  property.  However,  the  dam  has  some 
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deficiencies  which  require  further  investigation  and  remedial  actioi 

Using  the  Corps  of  Engineers  screening  criteria  for  review 
of  spillway  adequacy#  it  has  been  determined  that  the  dam  would  be 
overtopped  for  all  storms  exceeding  approximately  75  percent  of 
the  PMF.  The  spillway  is,  therefore,  considered  to  be  "inadequate". 

A  review  of  the  structural  -stability  analysis  performed  by 
the  designer  indicated  calculated  safety  factors  against  sliding  , 
to  be  less  than  recommended  minimum  value.  A  more  detailed  { 

analysis  which  was  performed  as  a  part  of  this  Phase  I  investigation 
produces  a  similar  conclusion.  * 

Therefore,  it  is  recommended  that  within  6  months  of 
notification  to  the  owner  a  detailed  field  investigation  and 
monitoring  program  be  undertaken  to  determine  the  actual  hydrostati 
uplift  pressures  along  the  base  of  the  dam  and  that  further  detaile 
structural  stability  analyses  be  performed  using  this  information. 

A  warning  system  and  evacuation  plan  should  be  developed  and 
implemented  within  3  months  of  notification  to  the  owner. 

In  addition,  the  maintenance  program  which  presently  exists 
should  be  communicated  to  the  dam  operator  for  implementation 
.  within  3  months  of  notification  to  the  owner.  _ — 

Debris  should  be  removed  from  the  upstream  face  of  the 
dam  as  part  of  the  routine  maintenance  program. 

Finally,  leakage  along  the  south  side  of  the  south  tainter 
gate  should  be  monitored  on  a  daily  basis  with  these  observations 
documented  in  the  dam  operator's  log  book.  * 
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This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  la  to  Identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  Investigation  is  Intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  Inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  Improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  Inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  Incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through  frequent 
inspections  can  unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  Intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff) ,  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test  flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate  condition. 
The  test  flood  provides  a  measure  of  relative  spillway  capacity  and 
serves  as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 
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NAME  OF  DAM: 
STATE  LOCATED: 


Warner  Dam-Chautauqua  Lake  Outlet 
Inventory  No.  N.Y.  750 

New  York 


COUNTY : 

WATERSHED: 

STREAM: 


Chautauqua 
Allegheny  River 
Chadakoin  River 


DATE  OF  INSPECTION: 


May  21,  1980 

See  Vicinity  Map  and  Topographic  Map 
Appendix  G 


Examination  of  available  documents  and  a  visual  inspection 
of  the  dam  did  not  reveal  conditions  which  constitute  an  immediate 
hazard  to  human  life  or  property.  However,  the  dam  has  some 
deficiencies  which  require  further  investigation  and  remedial  action. 

Using  the  Corps  of  Engineers  screening  criteria  for  review 
of  spillway  adequacy,  it  has  been  determined  that  the  dam  v/ould  be 
overtopped  for  all  storms  exceeding  approximately  75  percent  of 
the  PMF.  The  spillway  is,  therefore,  considered  to  be  "inadequate". 

A  review  of  the  structural  -stability  analysis  performed  by 
the  designer  indicated  calculated  safety  factors  against  sliding 
to  be  less  than  recommended  minimum  value.  A  more  detailed 
analysis  which  was  performed  as  a  part  of  this  Phase  I  investigation 
produces  a  similar  conclusion. 


Therefore,  it  is  recommended  that  within  6  months  of 
notification  to  the  owner  a  detailed  field  investigation  and 
monitoring  program  be  undertaken  to  determine  the  actual  hydrostatic 
uplift  pressures  along  the  base  of  the  dam  and  that  further  detailed 
structural  stability  analyses  be  performed  using  this  information. 

A  warning  system  and  evacuation  plan  should  be  developed  and 
implemented  within  3  months  of  notification  to  the  owner. 


In  addition,  the  maintenance  program  which  presently  exists 
should  be  communicated  to  the  dam  operator  for  implementation  j 

within  3  months  of  notification  to  the  owner.  1 


i 
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Debris  should  be  removed  from  the  upstream  face  of  the 
dam  as  part  of  the  routine  maintenance  program. 


Finally,  leakage  along  the  south  side  of  the  south  tainter 
gate  should  be  monitored  on  a  daily  basis  with  these  observation 


documented  in  the  dam  operator's  log  book. 


Bent  L.  Thomsen,  P.  E. 
Thomsen  Associates 
N.  Y.  License  #40553 


^  Gary^ff.  Wood,  P.  T? . 
V^_/Thomsen  Associates 


N.  Y 


L_^€blonel  W.  M.  Smith,  *Jr C 
New  York  District  Engineer 
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SECTION  1:  PROJECT  INFORMATION 

1.1  GENERAL 

a.  Authority 

This  Phase  I  Inspection  Report  was  authorized  by  the 
New  York  State  Department  of  Environmental  Conservation 
by  Contract  No.  D- 201458.  This  study  was  performed  in 
accordance  with  the  terms  of  the  above  contract  and  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams 
prepared  by  the  Department  of  Army,  Office  of  the  Chief 
of  Engineers  to  fulfill  the  requirements  of  the  National 
Dam  Inspection  Act,  Public  Law  92-327. 

b.  Purpose  of  Inspection 

This  inspection  was  conducted  to  obtain  available  data 
concerning  design  and  construction  of  the  dam,  to  evaluate 
that  data,  to  visually  inspect  existing  conditions  at  the 
dam,  to  identify  and  evaluate  deficiencies  and/or  hazardous 
conditions  which,  if  present,  may  threaten  life  and 
property  of  the  residents  downstream  of  the  dam  and  to 
recommend  remedial  measures  to  mitigate  such  deficiencies 
and  hazardous  conditions. 

1.2  DESCRIPTION  OF  PROJECT 
a.  Description  of  Dam 

The  Warner  Dam  is  a  reinforced  concrete  gravity  dam  with 
three  (3)  tainter  gates  having  a  total  clear  span  of  80 
feet. 

The  dam  is  located  approximately  60  feet  downs tream  of  a 
former  concrete  gravity  dam  having  the  same  structural 
elevations  and  hydraulic  capacity  of  the  new  dam.  The 
existing  dam  was  intended  by  the  designer  to  be  a 
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"replacement  in  kind"  type  of  project  of  the  former 
concrete  dam. 


Control  of  underseepage  and  potential  scour  downstream  of 
the  dam  is  provided  by  steel  sheet  piling. 

b.  Location 

The  Warner  Dan  is  located  in  the  city  of  Jamestown,  New 
York  on  the  Chadakoin  River  approximately  3.3  miles  down¬ 
stream  of  Chautauqua  Lake  and  about  700  feet  upstream  from 
the  Main  Street  Bridge. 

c.  Size  Classification 

The  dam  has  a  maximum  height  of  11.5  feet  above  the 
stream  bed  at  elevation  1300.0.  However,  this  structure 
regulates  the  level  of  Chautauqua  Lake,  with  its  enormous 
storage  capacity  of  236,000  acre-feet  between  the  stream 
bed  and  the  top  of  the  dam,  and,  therefore,  is  assigned 
the  large  size  classification. 

d.  Hazard  Classification 

The  dam  is  classified  a  high  hazard  structure  due  to  the 
number  of  homes,  businesses  and  bridges  along  the  down¬ 
stream  channel . 

e.  Ownership 

The  dam  is  owned  by  the  New  York  State  Department  of 
Environmental  Conservation  and  operated  by  the  city  of 
Jamestown,  Board  of  Public  Utilities.  Mr.  Arthur  Olsen, 
dam  operator  and  superintendent  of  the  city- owned 
electrical  generating  plant  was  contacted  as  part  of  the 
Phase  I  Inspection.  Mr.  Olsen's  address  is  Board  of  Public 
Utilities,  City  of  Jamestown,  New  York,  14701  and  his 
telephone  is  716-661-2309. 

f.  Purpose  of  Dam 

The  primary  purpose  of  the  dam  is  to  maintain  the  level 
of  Chautauqua  Lake  for  recreational  and  fishery  resources 
during  low  flow  periods  of  the  year,  while  ensuring  that 
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minimum  release  (discharge)  objectives  are  met  for  the 
Chadakoin  River  to  satisfy  water  quality  management. 

g.  Design  and  Construction  History 

In  1976  a  report  was  prepared  by  Konski  Engineers  of 
Syracuse,  New  York  entitled  "Inspection  and  Analysis, 

Warner  Dam,  Jamestown,  N.Y."  which  evaluated  the  condition 
of  the  former  concrete  gravity  dam  constructed  in  1919. 

Based  on  the  finding  of  that  report,  it  was  decided  to 
replace  the  old  concrete  dam. 

The  firm  of  Erdman,  Anthony,  Associates  was  retained  by 
the  New  York  State  Department  of  Environment  Conservation 
to  furnish  professional  services  for  assessing  the 
environmental  impact  of  replacing  the  old  dam,  and  preparing 
detailed  design  documents  and  construction  supervision  of 
the  new  dam. 

The  dam  was  constructed  primarily  in  1979  by  Herbert  F. 
Darling,  Contractors  of  Williamsville ,  New  York  and  was 
placed  in  operation  on  October  11,  1979. 

h.  Normal  Operation  Procedure 

In  order  to  meet  the  objectives  of  the  dams  purpose  an 
operation  plan  was  developed  by  the  New  York  State  Depart¬ 
ment  of  Environmental  Conservation.  Included  in  Appendix  E 
are  two  figures (No.  1  &  No.  2)  which  depict  the  original 
operation  plan  for  the  dam.  This  operation  plan  has 
since  been  modified  according  to  the  operator  and  the 
present  objective  as  of  May  21,  1980  is  shown  on  Figure 
No.  3  of  Appendix  E. 

PERTINENT  DATA 

a.  Drainage  Area  187.2  sq. 
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b.  Discharge  at  Damsite  (cfs) 

Total  spillway  capacity  at  maximum  pool  elevation  6629 


c.  Elevation  (ft.  above  MSL) 

Steambed  at  centerline  of  dam  and  spillway  crest  1300.00 
Chautauqua  Lake  summer  pool  (also  pool  at  dam)  1308.25 
Top  of  dam  and  maximum  design  pool  1311.50 


d.  Storage  (acre-feet)  (Based  on  Corps  of 

Engineers  study  in  1965) 


Chautauqua  Lake  at  spillway  crest 

(Elevation  1300.0  )  205,000 

Chautauqua  Lake  summer  pool 

(Elevation  1308.25)  305,000 

Chautauqua  Lake  at  flood  pool 

(Elevation  1310.00)  325,000 

Chautauqua  Lake  at  Elevation  1317.32  441,000 

(This  corresponds  to  top  of  dam  Elev.1311.5) 

e.  Reservoir  Surface  (acres) 

(Based  on  Corps  of  Engineers  Study  -  1965) 

Spillway  crest  (Elev.  1300.0)  8050 

Design  high  water  (Elev.  1310.0)  15,500 

Top  of  dam  (Elev.  1311.5)  15,750 


f .  Dam 

Type:  Concrete  gravity  -  Tain ter 
Length:  (ft.) 

Height:  (ft.) 

Top  Width:  (ft.) 

Cutoff: 

Grout  Curtain: 


Gate  Dam 

96.0 

11.5 

9.0 


Steel  Sheet  Piling 
None 


g.  Spillway 


80  ft. 


Length  of  Weir: 

Crest  Elevation: 

Gates:  3-Tainter  Gates  26 '8"  each  in  width 


1300.0 


The  data  referred  to  above  and  in  Section  5  which  was 
obtained  from  the  following  publication  of  the  Corps  of 
Engineers : 

"Lake  Chautauqua  and  Chadakoin  River,  Jamestown, 

New  York,  Local  Flood  Protection,  General  Design 
Memorandum,  Vol.  II  -  Appendices",  U.  S.  Army  Engineer 
District  -  Pittsburgh,  Corps  of  Engineers,  dated 
March  1965. 


SECTION  2;  ENGINEERING  DATA 


2.1  GEOTECHNICAL  DATA 

a.  General  Geology 

The  dam  on  the  Chautauqua  Lake  outlet  (Chadakoin  River) 
is  located  at  the  south  end  of  Chautauqua  Lake  in 
Jamestown,  New  York. 

This  area  lies  within  the  Appalachian  Uplands  physiographic 
province,  characterized  by  steep-sloped  hills  rising  to 
elevations  of  1600  feet  or  more  and  isolated  by  narrow 
ravine-like  valleys. 

Bedrock  in  the  region  consists  of  Upper  Devonian  shales, 
siltstones  and  sandstones  which  have  been  uplifted  and 
dissected,  but  are  essentially  flat-lying.  No  active 
faults  are  known  in  the  area.  The  city  of  Jamestown  is 
situated  in  a  region  classified  as  Zone  3  seismicity,  as 
shown  on  Figure  No.  1  of  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams. 

The  southwestern  portion  of  New  York  State  was  the  scene 
of  repeated  advances  and  recessions  of  continental  ice 
during  the  Wisconsinan  Stage  of  the  Pleistocene?  glacial 
till  deposits  on  uplands  in  the  Jamestown  vicinity  repre¬ 
sent  the  terminal  moraine  of  one  such  advance.  Lowlands 
comprise  part  of  the  Chautauqua  Lake  basin  and  the  lake 
itself  is  the  remnant  of  a  larger  body  created  when  ice 
dammed  the  outlet.  Following  final  ice  retreat,  present 
and  former  meltwater  channels  were  filled  with  granular 
outwash  material  deposited  by  streams  emanating  from  the 
downwasting  glacier. 

b.  Subsurface  Conditions 

The  subsurface  material  reportedly  encountered  at  the 
dam  site  is  composed  of  some  15  feet  of  random,  man-placed 
fill  underlain  by  a  dense  sand  and  gravel.  The  bedrock 
surface  is  on  the  order  of  140  feet  deep  based  on  water 
well  logs  from  the  surrounding  area. 
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DESIGN  RECORDS 

The  dam  was  designed  by  Erdman,  Anthony,  Associates  of 
Rochester,  New  York  who  prepared  a  "Environmental  Assessment, 
Warner  Dam  Replacement,  City  of  Jamestown,  New  York"  as  well 
as  structural  stability  analysis,  engineering  drawings  and 
contract  specification  for  the  construction.  Appendix  F 
contains  the  above  referenced  report  while  selected  engi¬ 
neering  drawings  are  included  in  Appendix  G.  The  structural 
stability  analysis  performed  by  the  designer  is  contained 
in  Appendix  D.  According  to  the  designer,  no  formal  hydro- 
logic  analysis  was  performed.  Hydraulic  analysis  of  the 
tainter  gate  capacity  was  performed,  the  results  of  which 
are  contained  as  gate  rating  curves  in  Appendix  C. 

2.3  CONSTRUCTION  RECORDS 

Construction  supervision  was  provided  by  both  Erdman, 

Anthony,  Associates  and  New  York  State  Department  of 
Environment  Conservation,  (NYSDEC) .  Extensive  construction 
documentation  is  available  in  the  files  of  NYSDEC,  at  50  Wolf 
Road,  Albany,  New  York.  A  Mr.  Russell  Wege  of  NYSDEC  main¬ 
tains  the  construction  records  and  was  contacted  for 
certain  information  as  part  of  the  Phase  I  Inspection. 

2.4  OPERATION  RECORDS 

Detailed  operation  records  are  maintained  by  Mr.  Arthur 
Olsen  of  the  Board  of  Public  Utilities  in  Jamestown, 

New  York.  These  records  include,  at  the  least,  a  daily 
observation  of  the  stage:  (lake  level)  at  the  U.S.G.S. 
Gauging  Station  at  Bemijs  Point,  New  York,  and  recording 
of  the  pool  elevation  just  upstream  of  the  dam  from  a 
staff  gauge.  In  addition,  flow  or  discharge  is  obtained 
from  the  U.S.G.S.  Gauging  Station  at  Dow  Street  in  the 
village  of  Falconer  which  is  downstream  of  the  dam,  as 
well  as  which  gate(s)  is  in  operation  and  the  total 
height  of  the  gate(s)  opening. 
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EVALUATION  OF  DATA 

The  data  presented  in  this  report  has  been  compiled  from 
information  obtained  from  the  city  of  Jamestown,  the 
files  of  the  New  York  State  Department  of  Environmental 
Conservation,  the  Corps  of  Engineers  office  in  Pittsburgh, 
Pennsylvania  and  the  designer,  Erdman,  Anthony,  Associates. 
The  data  reviewed  is  considered  adequate  and  reliable. 


SECTION  3:  VISUAL  INSPECTION 
3.1  FINDINGS 

a.  General 

A  visual  inspection  of  the  dam  was  conducted  on  May  21,  1930. 
The  weather  at  the  time  of  the  inspection  was  cloudy  and 
rainy.  The  pool  elevation  upstream  of  the  dam  was  1307.41 
with  the  tailwater  at  elevation  1300.1. 

b.  Dam 

On  the  date  of  inspection  only  the  middle  tainter  gate 
was  in  operation  and  discharging  an  estimated  240  cfs.  The 
dam  appeared  to  be  in  excellent  condition.  All  concrete 
surfaces  were  in  excellent  condition,  all  mechanical  parts 
appeared  to  be  well  lubricated  and  all  gates  were  operated 
using  the  primary  electrically  drJven  motors. 

No  evidence  of  misalignment,  structural  cracking  or  seepage 
were  detected.  A  slight  amount  of  leakage  was  occurring 
along  the  south  side  of  the  southerly  most  tainter  gate. 

Debris  had  accumulated  along  the  upstream  face  of  the  dam. 

c.  River  Channel 

The  river  banks  for  a  distance  of  about  40  feet  upstream 
of  the  dam  are  reinforced  with  an  anchored  bulkhead  using 
steel  sheet  piling  as  the  bulkhead  wall  and  deadman.  Up¬ 
stream  of  the  sheet  piling  the  river  bank  is  reinforced 
with  the  concrete  abutments  from  the  former  concrete  gravity 
dam.  The  concrete  abutments  were  re faced  and  recapped. 

This  concrete  section  ends  approximately  135  feet  upstream 
of  the  dam. 

Downstream  of  the  dam  the  anchored  bulkhead  system  is  utilized 
for  erosion  protection  and  river  bank  stabilization  for  a 
distance  of  25  feet  along  the  north  bank  to  50  feet  along 
the  south  bank. 
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Downstream  of  the  anchored  bulkhead  section,  the  north 
river  bank  is  reinforced  with  a  masonry  wall  for  a  distance 
of  about  140  feet.  This  wall  although,  deteriorated, 
appeared  to  be  stable. 

Downstream  of  the  anchored  bulkhead  along  the  south  river 
bank,  the  bank  has  been  provided  with  a  laid-up  stone 
protection  (or  stone  paving)  on  a  slope  of  about  2  hori¬ 
zontal  to  1  vertical.  This  stone  paving  extends  downstream, 
beyond  the  bulkhead,  a  distance  of  about  50  feet. 

Some  700  feet  downstream  of  the  dam  is  the  first  structure 
which  crosses  the  river.  The  structure,  the  Main  Street 
Bridge  is  masonry  stone  arch  bridge.  Water  passes  through 
the  two  arches  which  span  the  river  and  based  on  the  size 
of  the  arches,  the  structure  would  significantly  constrict 
the  flow  during  periods  of  large  discharge. 

EVALUATION 

The  visual  inspection  of  this  dam  revealed  that  a  slight 
amount  of  debris  has  collected  along  the  upstream  face  of 
the  dam. 

Also,  the  dam  operator  had  not  been  instructed  on  how  to 
operate  the  tainter  gates  using  the  mechanical  backrup 
system. 

Finally,  leakage  was  occurring  along  the  seal  between  the 
concrete  abutment  and  the  south  tainter  gate. 


SECTION 

4.1 


1 


4:  OPERATION  AND  MAINTENANCE  PROCEDURE 

PROCEDURE 

The  normal  upstream  pool  and  Chautauqua  Lake  level  are 
controlled  by  the  operation  of  the  gates  for  this  dam. 
Downstream  flow,  likewise  is  limited  by  the  flow  over  the 
spillway.  At  low  flow,  the  elevation  of  the  pool  just 
upstream  of  the  dam  matches  that  of  Chautauqua  Lake.  How¬ 
ever,  due  to  head  loss  in  the  channel  between  the  outlet 
of  Chautauqua  Lake  and  the  dam,  the  elevation  between 
Chautauqua  Lake  and  the  pool  upstream  of  the  dam  varies 
depending  on  the  discharge  through  the  tainter  gates. 

Based  on  historical  records  of  the  former  dam  the  relation¬ 
ships  were  established  for  lake  levels  up  to  elevation 
1310.0. 

All  gates  are  exercised  regularly  on  a  random  basis.  The 
dam  operator  maintains  detailed  records  of  which  gate(s) 
is  in  use  and  the  corresponding  discharge. 

All  gates  are  operated  with  individually  controlled  elec¬ 
trically  driven  motors  and  each  gate  has  a  mechanical 
back-up  system.  The  mechanical  system  has  a  gear  reduction 
ratio  of  2000:1  and  can  be  operated  using  a  battery 
powered  hand  drill. 

The  initial  operation  plan  for  this  dam  required  a  minimum 
release  (discharge)  rate  of  60  cfs  for  the  summer-fall 
period  and  40  cfs  for  the  winter-spring  season.  In  addition, 
it  was  determined  in  the  Chautauqua  Lake-Chadakoin  River 
Regulation  Plan  as  prepared  by  the  NYSDEC,  that  the  water 
needs  for  the  Jamestown  Municipal  Power  Plant  (located  up¬ 
stream  of  the  dam)  could  be  satisfied  by  maintaining  the 
60  cfs  flow  during  the  summer  months. 
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4.2 


MAINTENANCE  OF  DAM 

The  responsibility  for  maintaining  the  dan  is,  as  near 
as  can  be  determined,  the  city  of  Jamestown.  Since  the 
dam  went  into  service  in  the  fall  of  1979  no  maintenance 
as  yet  has  taken  place. 

A  formal  maintenance  program  exists  for  this  structure  and 
is  contained  in  the  Operation  Plan  prepared  by  the  NYSDEC . 
However,  the  dam  operator  was  not  aware  of  any  maintenance 
program  at  the  time  of  this  investigation. 

4.3  WARNING  SYSTEM  IN  EFFECT 

There  is  no  warning  system  or  evacuation  plan  in  effect. 

The  dam  is  closely  monitored  and  the  gates  operated  in 
accordance  with  the  current  operation  plan  during  periods 
of  heavy  runoff. 

4.4  EVACUATION 

The  operation  procedure  for  this  structure  is  satisfactory 
for  periods  when  electrical  power  is  available  to  operate 
the  gates.  However,  provisions  should  be  made  to  have  the 
dam  operator (s)  knowledgeable  in  the  operation  of  the  gates 
when  electrical  power  outages  occur.  In  addition,  the  dam 
operator  should  be  made  aware  of  the  existing  maintenance 
program  and  this  program  should  be  implemented  to  ensure 
proper  operation  of  all  mechanical  and  electrical  systems. 
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SECTION  5:  HYDROLOGY/HYDRAULIC 


L  DRAINAGE  AREA  CHARACTERISTICS 

The  Chautauqua  Lake/Chadekoin  River  Basin  in  which  the  darn 
is  located  is  situated  in  the  southwestern  portion  of  New 
York  State  and  is  a  tributary  to  the  Allegheny  River  in 
the  Ohio  River  Basin.  The  entire  drainage  area  encompasses 
an  area  of  187.2  square  miles.  Of  this  total,  the  lake 
area  is  20.6  square  miles,  while  the  surrounding  land  area 
contains  166.6  square  miles. 

Lake  Chautauqua  extends  in  a  northwest,  southeast  direction 
for  the  majority  of  its  18  mile  drainage  basin  length. 
Tributary  inflow  results  from  numerous  small  streams  that 
range  from  3  to  8  miles  in  length  which  enter  around  the 
lake  periphery.  The  lake  outflow  occurs  at  its  southeastern 
extremity  and  is  controlled  by  Warner  Dam  located  approx¬ 
imately  3.3  miles  downstream  on  the  Chadakoin  River. 

The  area  within  the  Lake  Chautauqua  Basin  consists  of 
rounded  intervalley  ridges  that  rise  gradually  from  graded 
valley  floors.  The  local  ground  relief  varies  from  approx¬ 
imately  200  to  400  feet,  maximum  relief  is  only  about 
550  feet  between  the  normal  level  of  the  lake,  elevation 
1308  and  the  western  basin  divide  in  the  Goose  Creek 
Headwaters,  where  an  elevation  of  1863  feet  above  sea 
level  is  attained. 

5.2  ANALYSIS  CRITERIA 

The  hydrologic  analysis  of  this  dam  was  performed  using 
the  Corps  of  Engineers  HEC-1  computer  program.  Dam  Safety 
Version.  The  spillway  design  flood  selected  for  analysis 
was  the  PMF  in  accordance  with  the  Recommended  Guidelines 
of  the  U.  S.  Army  Corps  of  Engineers. 

A  synthetic  6  hour  unit  hydrograph  developed  by  U.  S.  Army 
Corps  of  Engineers,  Pittsburgh  District  was  used  to  compute 
the  Probable  Maximum  Flood  (PMF)  hydrograph.  The  PMF 

-13- 


---'I 


hydrograph  was  then  routed  through  Chautauqua  Lake  and 
Warner  Dam  by  the  "Modified  Puls"  flood  routing  procedure 
to  obtain  the  outflow  hydrograph.  It  was  assumed  that 
all  three  tainter  gates  will  be  fully  opened  when  the  lake 
level  exceeds  elevation  1310.0. 

SPILLWAY  CAPACITY 

The  Warner  Dam  spillway  structure  consists  of  three  (3) 
tainter  gates,  each  being  identical  in  size  and  each  having 
a  length  of  26'-8"  for  a  total  spillway  length  of  80  feet. 

The  elevation  of  the  sill  of  the  tainter  gates  is  at  1300. 

The  elevation  of  the  top  of  the  upstream  wall  on  both 
ends  of  the  dam  is  at  1311.5. 

The  spillway  discharge  rate  is  closely  regulated  for 
lake  elevations  under  1310.0.  The  maximum  release  rates 
at  such  elevations  were  taken  from  the  Chautauqua  Lake 
Maximum  Release  Rate  Curve  for  Warner  Dam.  At  lake  eleva¬ 
tions  above  1310.0  all  three  gates  are  assumed  to  be  fully 
opened  and  the  corresponding  spillway  discharges  were 
computed  as  weir  flow  with  a  discharge  coefficient  of  3.4. 

The  discharges  were  adjusted  to  consider  the  effect  of 

the  submergence  of  the  crest  due  to  high  tailwater  elevation. 

The  spillways  do  not  have  sufficient  capacity  for  dis¬ 
charging  the  peak  outflow  for  the  PMF  but  will  pass  one-half 
the  PMF.  For  the  PMF,  the  peak  inflow  is  190,189  cfs  and 
the  peak  outflow  is  8,740  cfs.  For  one-half  the  PMF, 
the  peak  inflow  is  95,094  cfs  and  the  peak  outflow  is 
4,164  cfs.  The  computed  spillway  capacity  for  a  water 
surface  elevation  at  the  top  of  the  dam  (elevation  1311.5) 
is  6,629  cfs. 

We  note,  the  Pittsburgh  District  Corps  of  Engineer  com¬ 
puted  the  inflow  and  outlfow  for  the  Probable  Maximum 
Precipation.  Their  results  indicate  an  inflow  of  160,000 
cfs  and  an  outflow  of  9700  cfs  which  reasonably  matches 
the  results  obtained  from  our  analysis.  The  loss  rates 
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used  by  the  Corps  of  Engineers  was  not  published  in  their 
report  of  1965,  as  these  values  may  account  for  the 
difference  in  the  two  analyses. 

5.4  RESERVOIR  CAPACITY 

The  reservoir  at  normal  pool  impounded  by  this  dam  lies 
primarily  within  the  limits  of  Chautauqua  Lake  and  the 
existing  channel  of  the  Chadakoin  River.  The  stage- 
storage  curve  for  Chautauqua  Lake  was  developed  by  the 
Pittsburgh  District  Corps  of  Engineers.  The  storage 
capacity  of  the  reservoir  at  normal  pool  elevation  is 
305,000  acre  feet.  Within  the  normal  range  of  lake  storage, 
a  one-foot  change  will  accomodate  about  1.3  inches  of  basin 
runoff. 

5.5  FLOODS  OF  RECORD 

The  maximum  elevation  for  Chautauqua  Lake  occurred  on 
March  28,  1946  when  the  lake  reached  an  elevation  of 
1311.8  above  mean  sea  level.  The  highest  known  discharge 
recorded  at  the  U.S.G.S.  Gauging  Station  in  Falconer, 
approximately  3  miles  downstream  of  Warner  Dam,  was  2070 
cfs  on  March  5,  1976. 

5.6  OVERTOPPING  POTENTIAL 

The  hydrologic  analysis  indicates  that  the  dam  has  suffi¬ 
cient  spillway  capacity  to  discharge  one-half  the  PMF, 
but  does  not  have  sufficient  capacity  to  discharge  the 
full  PMF.  For  the  PMF  peak  outflow  of  8740  cfs  the  wall 
on  both  ends  of  the  dam  would  be  overtopped.  For  the  peak 
outflow  from  ond-half  the  PMF,  the  computed  water  surface 
elevation  would  be  2.45  feet  below  the  elevation  of  the  top 
of  the  dam.  The  dam  would  be  overtopped  by  all  storm 
events  exceeding  75%  of  PMF.  The  elevation  of  the  water 
surface  can  not  be  evaluated  for  discharges  in  excess  of 
75%  of  the  PMF  because  the  channel  walls  are  overtopped. 
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EVALUATION 

The  spillway  capacity  of  this  structure  is  sufficient  to 
discharge  75  percent  of  the  PMF  and  is,  therefore,  judged 
to  be  inadequate. 


SECTION 

6.1 


6:  STRUCTURAL  STABILITY 

EVALUATION  OF  STRUCTURE 

a.  Visual  Observations 

The  dam  and  reinforced  river  banks  both  upstream  and  down¬ 
stream  of  the  dam  appeared  to  be  in  excellent  condition 
with  no  sign  of  instability. 

b.  Design  and  Construction  Data 

The  firm  of  Erdman,  Anthony,  Associates  provided  the  struc¬ 
tural  stability  analysis  performed  as  part  of  the  design 
phase  for  this  structure.  The  structural  stability  analysis 
considered  both  static  and  seismic  loading  conditions 
(inertial  force  only)  with  the  upstream  pool  at  elevation 
1311.0  and  the  downstream  pool  at  elevation  1297.0.  This 
structural  stability  analysis  indicated  adequate  safety 
factors  against  overturning  for  both  static  and  seismic 
loading  conditions.  However,  the  computed  sliding  safety 
factors  of  1.56  for  static  loads  and  1.38  for  static  and 
seismic  loads  combined  are  both  below  the  recommended 
minimum  value  of  3.0  and  1.5,  respectively.  Furthermore, 
this  analysis  was  based  on  the  assumption  that  the  sheet 
piling  below  the  dam  is  '100  percent  effective  in  reducing 
hydrostatic  uplift.  Conversely,  shear  resistance  along  the 
abutments  was  not  taken  in  account. 

Since  this  design  analysis  indicated  safety  factors  against 
sliding  below  the  recommended  minimum,  a  more  detailed 
structural  stability  analysis  was  performed  as  part  of  this 
Phase  I  inspection. 

The  original  design  analysis  followed  by  our  critique 
thereof;  along  with  the  additional  stability  analysis 
which  were  performed  in  conjunction  with  this  inspection, 
are  all  included  in  Appendix  D.  Our  analysis  considered 
only  those  loading  conditions  for  normal  winter  pool 
conditions.  A  structural  stability  analysis  at  1/2  PMF 
or  PMF  is  not  considered  appropriate  as  all  tainter  gates 
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would  be  open  and  the  forces  on  the  dam  would  be  less 
than  with  the  gates  closed,  as  is  the  case  in  our  analysis. 

Our  analysis  indicates  that  under  the  condition  of  maximum 
ice  load  the  structure  is  stable,  however,  the  factor  of 
safety  against  sliding  is  2.30  which  is  below  the  minimum 
recommended  value  of  3.0. 

The  sliding  resistance  computed  assumed  no  shear  resistance 
due  to  the  embedded  sheet  piling  as  this  would  only  be 
mobilized  when  the  dam  moves,  which  is  considered  failure. 

In  addition,  the  analysis  assumed  the  sheet  piling  below 
the  spillway  dam  is  completely  ineffective  and,  therefore, 
full  hydrostatic  uplift  pressure  is  applied  along  the  up¬ 
stream  face  with  the  typical  triangular  distribution  to 
the  downstream  tailwater  elevation. 

An  effective  sheet  pile  cut-off  wall  would  significantly 
reduce  the  hydrostatic  uplift  pressures  along  the  base  of 
the  dam  as  can  be  demonstrated  readily  through  construction 
of  a  flow  net.  However,  although  this  approach  is  valid 
in  designing  a  dam,  it  is  not  rational  in  our  opinion 
for  a  study  of  this  nature  to  make  an  assumption  regarding 
its  effectiveness  unless  it  can  be  so  determined  through 
actual  field  data. 

Therefore,  we  recommend  piezometers  be  installed  and 
monitored  to  determine  the  actual  magnitude  and  distribution 
of  the  hydrostatic  uplift  pressures  below  the  dam  and 
additional  structural  stability  analysis  be  performed. 

c.  Seismic  Stability 

The  designer's  seismic  stability  analysis  was  based  on 
criteria  not  presently  recommended  for  a  structure  in 
Seismic  Zone  3.  For  this  reason  a  seismic  structural 
stability  analysis  was  performed  as  part  of  the  Phase  I 
inspection.  Our  analysis  was  performed  using  the  zanger 
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hydrodynamic  pressure  distribution  which  is  similar  to  the 
Westergaard  distribution  recommended  by  the  Corps  of 
Engineers  guidelines.  Our  analysis  indicates  adequate 
safety  factors  against  sliding  and  overturning  for  the 
combined  seismic  and  static  loads  analyzed. 


SECTION  7 :  ASSESSMEIIT/RECOMMENDATIONS 


7 . 1  ASSESSMENT 

a.  Safety 

The  Phase  I  Inspection  of  the  Warner  Dam  did  not  reveal 
conditions  which  constitute  an  immediate  hazard  to  human 
life  and  property  of  the  downstream  residents. 

From  the  available  data  the  total  spillway  capacity  is 
capable  of  discharging  75  percent  of  the  PMF  without  flow 
overtopping  the  upstream  reinforced  river  banks.  This 
spillway  is,  therefore,  judged  to  be  inadequate. 

The  structural  stability  analysis  performed  as  part  of 
this  investigation  indicates  the  dam  has  safety  factors 
against  sliding  under  maximum  ice  loading  below  that 
recommended  by  the  Corps  of  Engineers  Guidelines. 

Since  the  designer's  structural  stability  computations 
performed  as  part  of  the  design  phase  indicates  safety 
factors  below  those  recommended  and  our  analysis  indicates 
potential  stability  problems,  we  recommend  that  field 
investigations  and  monitoring  be  performed  to  determine 
and  monitor  hydrostatic  uplift  pressures  during  the  life 
of  the  structure. 

b.  Adequacy  of  Information 

The  information  reviewed  for  this  Phase  I  inspection 
is  considered  adequate. 

c.  Need  for  Additional  Investigation 

As  discussed  above,  the  structural  stability  analysis 
indicates  a  potentially  unstable  condition  under  maximum 
ice  loading. 

Therefore,  a  field  investigation  and  monitoring  program 
should  be  initiated  within  6  months  from  the  time  of 
notification  to  the  owner  to  determine  the  actual  magni¬ 
tude  and  distribution  of  hydrostatic  uplift  pressures  at 
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the  base  of  the  dam.  From  the  results  of  this  investi¬ 
gation,  a  detailed  structural  stability  analysis  should 
be  performed. 

7.2  RECOMMENDED  REMEDIAL  MEASURE 

1)  The  revised  stability  analyses  should  be  performed 
within  three  months  after  installation  of  the 
piezometers  and  whatever  corrective  measures  may 
be  dictated  by  the  results  initiated  as  soon  as 
practical  thereafter. 

2)  Develop  and  implement  within  3  months,  a  warning 
system,  and  an  evacuation  plan  for  downstream 
residents  in  the  event  of  large  discharge.  In 
addition,  the  dam  operator  should  be  provided  with 
thorough  instruction  and  the  necessary  equipment  for 
operation  of  the  mechanical  tainter  gate  hoisting 
system. 

3)  The  responsibility  for  providing  routine  and 
preventive  maintenance  should  be  clearly  established 
and  the  appropriate  parties  notified  and  the  main¬ 
tenance  program  implemented  within  3  months. 

4)  Remove  debris  from  the  upstream  face  of  the  dam 
within  3  months. 

5) .  Leakage  through  the  seal  along  the  south  tainter 

gate  should  be  monitored  on  a  daily  basis  and 
documented  in  the  daily  log  book  maintained  by 
the  dam  operator  so  that  it  can  be  corrected  if 
it  becomes  worse. 
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APPENDIX  A 


PHOTOGRAPHS 


APPENDIX  B 


VISUAL  INSPECTION  CHECKLIST 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  A  GEOLOGISTS 


VISUAL  INSPECTION  CHECKLIST 


1)  Basic  Data 
a.  General 


s*  .>  ■ 


Name  of  Dam  JrJ-,/-  ^ 


■  T*D*  #  £sL '  'c* 

River  Basin  /?//- 
Location:  Town  . ."v-.  -k*,.,- 


DEC.  Dam  No.  y 


Location:  Town  ^ _  County 

U.S.G.S.  Quadrangle  -~/s-ls  -  /*W  'S 

Stream  Name  ? ,/  7  -  X/.y  /£?,•>,-  -• 

Tributary  of  _ _ 

Latitude  <N)  r','-  *  os  j  ' _  Longitude  (W) 

Type  of  Dam  Cr>,- J-. _ /J>. ,  ■  , _ 

Hazard  Category  _ C_ _ 

Date(s)  of  Inspection  ^  1  _ 

Weather  Conditions  -  ~  - . ,  .  - _ 

Reservoir  Level  at  Time  of  Inspection  _ 

Tailwater  Level  at  Time  of  Inspection  _ 

b.  Inspection  Personnel  £  ,0,  jT  ,7; 

-r  , 


Persons  Contacted  (Including  Address  &  Phone  No.) 


/V  ’/  v 


d.  History: 

Date  Constructed  /■? 7V-  Date(s)  Reconstructed 

Designer  ^  1^. /r  ,  «'?-  ^  --• 

/  x  ^  - 

Constructed  by  //?< 

Owner  x/ '/  ^ .  >,/  y/ 


i.  Seismic  Zone 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  •  GEOLOGISTS 

VISUAL  INSPECTION  CHECKLIST 

2)  Embankment 

a.  Characteristics 

1L  Embankment  Material"  ~  —/k*  /,rA  /  - 


2)  Cutoff  Type 


3)  Impervious  Core 


4)  Internal  Drainage  System 


5)  Miscellaneous 


b.  Crest 

1)  Vertical  Alignment 


2)  Horizontal  Alignment 


3)  Surface  Cracks 


4)  Miscellaneous 


c.  Upstream  Slope 

/ 

1)  Slope  (Estimate)  (V:H)  _ //,  A. _ 

2)  Undesirable  Growth  or  Debris,  Animal  Burrows 


3)  Sloughing,  Subsidence  or  Depressions 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  A  GEOLOGISTS 

VISUAL  INSPECTION  CHECKLIST 
4)  Slope  Protection  _ 


5)  Surface  Cracks  or  Movement  at  Toe 


d.  Downstream  Slope 

1)  Slope  (Estimate  -  VsH)  A\J.  rf- _ 

2)  Undesirable  Growth  or  Debris ,  Animal  Burrows 


3)  Sloughing,  Subsidence  or  Depressions 


4)  Surface  Cracks  or  Movement  at  Toe 


5)  Seepage 


6)  External  Drainage  System  (Ditches,  Trenches;  Blanket) 


7)  Condition  Around  Outlet  Structure 


8)  Seepage  Beyond  Toe 


e.  Abutments-Embankment  Contact 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  *  GEOLOGISTS 

VISUAL  INSPECTION  CHECKLIST 
1)  Erosion  at  Contact  _ 


2)  Seepage  Along  Contract 


b.  Condition  of  System 


c.  Discharge  from  Drainage  System 


4) 


Instrumentation  (Mo^umentation/Surveys,  Observation  Wells 
Piezometers ,  Etc . ) 


/• 


■t 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  *  GEOLOGISTS 


VISUAL  INSPECTION  CHECKLIST 

5)  -Reservoir-  (fa s^v-- - 


a.  Slopes 


~/i^>  si  /<-*  A 


s 


M 


las 


b.  Sedimentation  _______ 

_ /v* i-  ^  y-.- 


iuSCr 


c.  Unusual  Conditions  Which  Affect  Dam  ~r7^4*  "a? 


nes^i  r  'O-rOe 


.  r* 

"^O  *  i-i  Te  ,<  c  C'IDlAjcJ.  ^/(TJ  l*5> 

6)  Area  Downstream  of  Dam 

A.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.) 


f’  if' 


b.  Seepage,  Unusual  Growth 


c.  Evidence  of  Movement  Beyond  Toe  of  Dam  Aor/g: 

d.  Condition  of  Downstream  Channel  i  a\ 

7)  Spillway (s)  (Including  Discharge  Conveyance  Channel) 


a. 


b. 


General  tSLuako.  uj -M  ~ 

PA' 5"  yj,  y<s  '  * '^' *■*£■*  6u _ ZsaaasJa _ < 

^7/pr  f»  /-  ■  /»» >!■  /•  S  ,.„Af  ,-x.  -s>  /~y.s/ 

Condition  of  Service  Spillway  £~,  --  ~ _ 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  &  GEOLOGISTS 

VISUAL  INSPECTION  CHECKLIST 
c.  Condition  of  Auxiliary  Spillway  _ 


d.  Condition  of  Discharge  Conveyance  Channel  V. 


J?  SjC  ff  / 


/•v 


S'.,  I  /I 


8)  Reservoir  Drain/Outlet 

Type :  Pipe  _ 

Material :  Concrete 
Size: 


Conduit 


___________  Length 

Invert  Elevations:  Entrance  _ 

Physical  Condition  (Describe) : 

Material:  _ 

Joints: 


Other 


Metal 


Other 


Structural  Integrity: 


Exit 


Unobservable 


Alignment 


Hydraulic  Capability: 


Means  of  Control:  Gate 
Operation:  Operable 


Valve 


Inoperable 


Uncontrolled 

Other 


Present  Condition  (Describe) : 


Foundation 


THOMSEN  ASSOCIATES 

consul  TIN  -.  CCOTCCHNICAL  ENGINEERS  A  GEOLOGISTS 


CHECK  LIST  FOR  DAMS 
HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


AREA-CAPACITY  DATA : 


Elevation 

(ft.) 


Surface  Area 
(acres) 


Storage  Capacity 
(acre-f t . ) 


1) 

2) 

3) 

4) 

5) 


1) 

2) 

3) 

4) 

5) 

6) 
7) 


Top  of  Dam  5 

Design  High  Water  ^ 

(Max. Design  Pool)  /?5//9.  c> 

Auxiliary  Spillway 

Crest  /Va 


Pool  Level  with 
Flashboards 


/-<  rp  d 


•9V/,  oo'j 
4/?.  -I?* 


Service  Spillway 

Crest  /3O10  -’■-'■r''  J  3 

DISCHARGES 


Average  Daily 

Spillway  @  Maximum  High  Water  {T*/*"' 

Spillway  @  Design  High  Water  ^ a?/?--?) 
Spillway  @  Auxiliary  Spillway  Crest  Elevation 
Low  Level  Outlet 

Total  (of  all  facilities)  @  Maximum  High  Water 
Maximum  Known  Flood 


Volume 

(cfs) 

3V?  ' 

/  , ‘  -  1 

■  ^ 

A'./}. 

l2£Z&- 


*  - 


jBass^  an 

^  //•  /  /93  ^ 

r/o~s 


A  /97t 


/ 


A/n  yiorJ  *  S' 


THOMSEN  ASSOCIATES 
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OUTLET  STRUCTURES/EMERGENCY  DRAWDOWN  FACILITIES:  ,>s/o 

* 

:  ♦ 

Type:  Gate _  Sluice  _  Conduit _  Penstock 

Shape:  _ 

Size: _ 

Elevations:  Entrance  Invert _ 

Exit  Invert  _ 

Tailrace  Channel:  Elevation  _ 

HYDROMETEROLOGICAL  GAGES: 

Type : _ 

Location :  _  - J  K/ 

Records : 

Date  -  _ 

Max.  Reading  -  _ 


FLOOD  WATER  CONTROL  SYSTEM: 

Warning  System: _ /C^vs _ 

Method  of  Controlled  Releases  (mechanisms)  : 

/  y-  -  --  ~ 


.AaaiHMI 


9 


THOMSEN  ASSOCIATES 

consulting  geotechnical  engineers  a  geologists 

CREST;  T3--  »F  -  J'  ELEVATION;  / 

_V<=  //  — 

Type :  /s  -  - _ 

Width ; _ *7  ^  _ Length ; _ _ 


Spillover  ^  ■>  > _ 

Location  _ <  -vV  r~  .C»-  ^ 


>><'■/*/=>  *  3  «f  ? 

SPILLWAY; 

PRINCIPAL 

EMERGENCY 

/ 336.00 

Elevation  Atao* 

Type 

- - 

Width 

Type  of  Control 


_  Uncontrolled 

Controlled; 

_  Type 

(Flashboards;  gate) 

_ _  Number 

36  Xu,  3a  //'  Size/Length 

//5^  Invert  Material 

Anticipated  Length 
of  operating  service 

_  Chute  Length 

...  JS4ete _ 

hiu  /30a.  0 


Height  Between  Spillway  Crest 
&  Approach  Channel  Invert 
(Weir  Flow) 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  ft  GEOLOGISTS 


DRAINAGE  AREA: 


DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 

Land  Use  -  Type:  /f Aj**  /  ^  ^  ygr=V^ 

Terrain  -  Relief,  ^  ^ _ 

Surface  -  Soil.  ///lA  'y  a£.;,-4r,»,  ■£  ....  // 

_  c/t^sz.  fAf,,*/  *S.,/  a 

Runoff  Potential  (existing  or  planned  extensive  alterations 


existing  surface  or  subsurface  conditions) 


to 


S'jin  ,  -//«  ^ea-^sA 

-  xyew  ^ 


^r 


Potential  Sedimentation  problem  areas  (natural  or  man-made; 

present  or  future) 


/^!>7  £'  ^ 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage 
capacity  including  surcharge  storage: 

S  /C^A  Ai’sj  S31; J7.  ^ 

^r/A,^ei _ 

Dikes  -  Floodwalls  (overflow  &  non-overflow)  -  Low  reaches  along 
the  Reservoir  perimeter: 

Location: 


Elevation: 
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A/fwo  Da 


HEADWATER  E.G.  ELEVATION 
100  Ft.  UPSTREAM  OF  t  SILL 


RATING  CURVE 
FOR 

ONE  GATE 


WARNER  DAM 


4/9/30  A  J  0 


WIDTH  OF  GATE:  26' -8" 
ELEVATION  OF  SILL:  1300.0  . 
E.G. =  ENERGY  GRADIENT 
hg=  VERTICAL  OPENING  OF  ONE  GATE 
(OTHER  GATES  FULLY  CLOSED) 


EXHIBIT  5a 
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Discharge  ,  C.F.S. 

RATING  CURVE 
FOR 

TWO  GATES 

WARNER  DAM 

WIDTH  OF  GATE:  26' -8" 
ELEVATION  OF  SILL-  1300.0 
E.G.  =  ENERGY  GRADIENT 
hg  =  VERTICAL  OPENING  OF  EACH  GATE 
(OTHER  GATE  FULLY  CLOSED) 


EXHIBIT  5b 


HSvtN 

anTmO  *<r 
v  AHOC'tUi 

4/9/80  A  J  0. 


RATING  CURVE 
FOR 

THREE  GATES 

WARNER  DAM 

WIDTH  OF  GATE:  26'  -  8" 
ELEVATION  OF  SILL:  1300.0 
E.G.  =  ENERGY  GRADIENT 
hg  =  VERTICAL  OPENING  OF  EACH  GATE 
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ANnbloiS  OF  OAM  OVERTOPPING  USiNo  RATIOS  I 
hIUnoLOoiC“rtt uRAOulC  ANALYSTS  OF  oAFEIT  OF 
RAl'XOS  Or  P4f  ROOTED  THROUGH  LAKE  CHAoImUOI 

JJb  SPECIFICATION 
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juPER  ft/vl'  LROPT  TRACE 

5  0  0  0 


K1IJS= 


Mu  LI  I "PbAN  A’v&LlStS  TO  BE  PERFORMED 
nPlA<>»  =  1  flRTIU*  o  LRIIU=  1 
0.20  0.40  0.50  O.oU  O.B0  1.00 


**********  **+***♦♦♦*  **********  ****** 

SUB-AREA  RUNOFF  COMPUTATION 

COMPUTATION  Of  IhI-Lj*  ri I ORUGhAPri  FROM  GiVEN  Unit  HlDROI 


1ST  Aw  ICurtP  ItCu.N  llAPt 


JPLi 

U 


JPRT 

0 


IHXOG 

T 


SPFE 

y.oo 


HTDrOGRAPH  DAx’m 
lOrtG  I A  K  fc  A  SLAP  TRSDa  IRSPC  RAIIJ  IS 

-I  1<j7.00  0.00  167.00  0.00  0.000 

PRCCIP  DATA 

PRS  Kd  K12  R2*  K4B  R 

22.00  By .00  90.00  100.00  110. 00  0. 


TKSPC  COMPUTED  Bi  ine  PROGRAM  IS  O.ddl 


LOSS  DATA 

LRUPT  STKKR  OL  IKr  RT10L  ER AIN  STKKS  RTIOK  SIRTL 

y  u.oo  o.oo  i.oo  y  .oo  o.oo  1.00  1.00 

GIVEN  UNIT  GRAPH,  <4UrtGG»*  6  j 

11O00.  4330.  1  dOO  .  000.  420.  20. 

UNIT  GRAPH  1  DIALS  1*400.  CFS  OR  0.97  INCHES  OVER 

i 

RECEOSl on  data  j 


STr!-= 

© 

© 

. 

• 

OkCSN* 

-0.10 

RliUh 

y 

E.4D-JF-PtR10D 

r  bOw 

MU.uA 

n  h  *  r.  *> 

peR 1 Jo 

rm1>« 

cACo 

bOoo 

CUMp  ui 

HU  .  0  A 

HR.  MN 

1 . 0  X 

0 . 0  w 

1 

O.Od 

0.00 

0.00 

349. 

1 ,0o 

b.OU 

1.01 

12.00 

2 

o .  2  j 

0.00 

0.20 

32o. 

1  .Oofl 

Q.00 

1.01 

1  b  .  00 

i 

1.01 

0 . 5o 

McFarland -JOHNSON  engineers,  tcuoj 

■S’00 

<lrS16  OF  DAM  3VcXI0PFJ.No  USING  RATIOS  OF  PMf 
)L  JGi  C-rt  1 urtAUuI  C  ANALYSIS  OF  iAFET*  ut  Ul/50  DAM 
)S  Ur  PxF  ROUTED  THROUGH  LAKE  CHAuImUuUA 


J Jo  SPECIFIC AI10W 
IDaY  IriR  IMIn  MEIKC 

0  0  0  0 

juPcR  ft*  1'  LROPT  TRACE 

5  0  0  o 


1PLT  1PRT  MSI  Aft 

0  0  0 


KULlI-PuAw  ANAuiStS  TO  Oc  PERFORMED 
ftPuAft*  I  iVkrius  o  Ukllos  1 
.40  0.50  0.o0  O.BO  1.00 


!#♦*  *»♦♦****♦*  *♦♦****♦♦*  ********** 

SJS-AREA  RDwJFF  C3y.p  JTAI'I  Jft 
tituj*  rtJJHJGhAPn  FROM  GIVEN  Uftll’  HlDROUkAPM 
ICuMp  IcCUN  II  Apt,  JPLi  JPRT  iwAHc  1SIAGE  IAoTO 


HYDrtJGP APH  OAiX 

5wAP  TxSL'A  lXSPC  RhIIJ  lS.NUft  ISAMt  LUC  AU 

O.O0  1 6  7. uo  0.00  0.000  0  1  0 

PkECI?  DATA 

Ho  R12  R2*  K4d  R72  R9o 

do. 00  40.00  100. 00  110. 00  0.00  0.00 


LOSS  DATA 

inOl  tRAIN  SIXES  RTIQK  3IKTL  CNSTL  ALSMX  RUMP 

1.00  u.ou  0.00  1.00  1.00  0,10  O.oO  0.00 

GIVEN  UNIX  GRAPH ,  NUrtGO-  b 
SOO.  420.  20, 

0TAL5  14490.  CFS  OH  0.97  INCHES  OVER  THE  AREA 

RECESSION  DATA 


00  OhCSNs 

-0.10 

RTlURs 

2.00 

EwO-JF-PEPlQD 

r  uuw 

usj'oo 

CUMP  w 

ML),  OA 

hk.mn 

PEkIUD 

RAIN 

EXCS 

LOSS 

COMP  0 

o.oa 

iA9. 

1  .Oo 

b  .oo 

21 

U.Ou 

0.00 

0.00 

»547  • 

0.20 

12b. 

1  .Oo| 

rr|.oo 

22 

0.00 

0.00 

0.00 

bO60. 

MWflLANO'VtiHN ION  CMGMNIEJ)S,VCO  c£ 

Ig-00 

21 

0.00 

Q.00 

0.00 

7528. 

i.02 

U.  00 

* 

0.12 

0.00 

0.12 

29o2. 

i .  o  / 

0.00 

1.01 

O  .  00 

3 

0 . 6  0 

0 .10 

0  .  oO 

3ooo . 

1 .  o7 

5.00 

1.02 

1  2 . 00 

a 

2  .  Oi 

1 .  *1 

0 . 50 

lolaa. 

1 .  o  7 

12.00 

# 

1.01 

1  o  .  00 

7 

1  o  .  a  7 

13.*/ 

0 . 50 

190169. 

1.0/ 

16.00 

1 . 03 

o.oo 

a 

1.11 

0  .  ol 

0  .  oO 

650*o. 

1.06 

O.oo 

1.03 

0  •  00 

9 

0.00 

o.oo 

0.00 

319o9. 

1.0a 

0.00 

1 .  u  J 

12.00 

10 

0  .  oO 

0.00 

0.00 

1653o. 

1.06 

12.00 

w 

l.Oj 

1  a « oo 

11 

0  •  w  0 

0  .  Oo 

0.00 

17293. 

1.06 

16.00 

1.0* 

0.O0 

12 

0.00 

O.  00 

0.00 

1  o  1  3  7  . 

1.09 

O.oo 

r 

1.04 

O.00 

13 

0 . 00 

O.OO 

0.00 

15030. 

l.w9 

0.00 

1.04 

12.00 

1* 

0.00 

0.00 

O.OO 

14o4a. 

1.09 

12.00 

1.0* 

la. 00 

13 

o.oo 

o.OO 

0.00 

13107. 

1.09 

la.oO 

<r 

1.05 

0.00 

lo 

O.oo 

0. 00 

0.00 

12229. 

1.10 

0.0  0 

1.03 

5  .  Oo 

1  7 

0.00 

0.0  0 

O.oo 

11410. 

1.10 

6.00 

1.05 

12.oo 

16 

O.OO 

o.oo 

of;  oo 

10o4o. 

1 .10 

12.00 

ST 

i .  05 

la. 00 

19 

o.oo 

o.oo 

0.00 

9933. 

1.10 

la.oO 

C 

1.05 

0.00 

20 

0.00 

0.00 

O.oo 

926a. 

1.11 

0.00 

f 

<r 

Pc.  AN 

6“HLUP  24~h00k 

72-rtJJR 

CFa 

1 9o  1  a 9  . 

137517.  61375. 

3o61 5 . 

C.4o 

3360  . 

3697,  2304. 

Iu37 . 

InCuLo 

5.65  16.19 

21 

.66 

« n 

1 7 3. 6S  411.26 

553 

.17 

AC-r'i 

06240.  101406. 

21 7a74. 

c 

I  (i  j  o  5  C  u  )•; 

64173.  199094. 

2oo7*4 . 

hIORuoRmPH  AI  SIA 


70. 

65. 

13  7*. 

59a  . 

733. 

3o3o  . 

3439. 

3227. 

3011. 

2610. 

2ol  1 . 

2440. 

1 7 19 . 

1  o  1  *  . 

1 3  o  o . 

1405. 

1311. 

1223. 

603  . 

60  7. 

753  . 

7o2. 

o55 . 

oil. 

Pt  an 

o-ROOR 

24-HOOR 

72 

Cro  3603 o. 

27523. 

10275. 

C  to 
IiJCrico 

AC-r'l 
InJOo  Co  ft 


1  0  7  7  . 


779. 
1.37 
34.7b 
l3o  ie, 
lod35. 


rtluKuvJKAPH  AI  5IA 


1  FOR  PLAN  1.  R 110  1 
3o3o.  36036. 

2440.  2262.; 

1223.  1141. 

oil.  571- 


7323. 

207. 

4.3/ 

111.03 

43575. 

53749. 


461. 
3.24 
62 . 2o 
3  2  2  a  2  . 
39619. 


1  FOR  PLAN  1,  RI1U 


140. 

130. 

2  74a. 

1193. 

1467. 

72/5. 

76075 

691  a. 

5455. 

o022. 

5619. 

5243. 

4a92 . 

4564 

3439. 

3227  . 

9011. 

2610. 

2o21. 

244o. 

2262 

1729. 

1  o  1 4 . 

1 50o . 

1405. 

1311. 

1223. 

1141 

PLAN  24-HUO'k  72**rtiJ0R 


Clo 

i  Nv.rtK.vj 

.4.1 

A  C  "  f  ’  i 

1  ti  J  j  o  C 1 1  ft 


Ibu 7o. 
2154. 


55047. 

1559. 

2.74 

59.53 

27296. 

336o9. 


32551. 
9*2. 
5.46 
104.51 
o  4  5  o  3  . 
79o3  7 . 


14o45. 
415. 
6.7  4 
222.07 
o  7  1  3  0  . 
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0.12 

29oi . 

x  .o  7 

O.oo 

24 

O.oO 

Jooo . 

1 .  u7 

6.00 

25 

0  .  ou 

1  0  i  8  0  . 

1. 07 

12. uO 

26 

o  .  oO 

19O109. 

1 .  w7 

16.00 

27 

O.oO 

650  to  . 

1.00 

O.oo 

2o 

O.Oit 

3l0i/9. 

1.08 

0.00 

29 

o.oo 

1053o . 

1 .  Oe 

12.oo 

30 

0.00 

17203. 

1 . dO 

1  6 . 00 

31 

0.00 

1  o  1 3  7  . 

1.09 

O.oo 

32 

o.oo 

150 5o. 

1.09 

0.00 

33 

0.00 

14046. 

1.09 

12.00 

34 

0.00 

13107. 

1.04 

10. 00 

35 

o.oo 

1222o. 

1.10 

0.0  0 

3o 

O.oo 

11410. 

1.10 

6.00 

37 

0  •  0  0 

10o4o . 

1.10 

1^.00 

3b 

U.00 

9933. 

1.10 

10 .00 

39 

O.oo 

926a. 

1.11 

0.00 

40 

SUM 

0.00 

0.00 

0.00 


7  024. 
6554. 
6115. 


0.00 

w  .00 

0.00 

5705. 

0.00 

0.00 

0.00 

5323. 

0.00 

0.00 

0.00 

49o7. 

0.00 

0.00 

O.oO 

4634. 

0.00 

0.00 

0.00 

4324. 

O.Oo 

0.00 

o.oo 

4034. 

0.00 

0.00 

0.00 

3764. 

0.00 

0.00 

0.00 

3512. 

0.00 

0.00 

0.00 

3277. 

0.00 

0.00 

0.00 

3057. 

0.00 

0.00 

0.00 

2653  . 

0.00 

0.00 

0.00 

2602  • 

0.00 

0.00 

0.00 

2463. 

0.00 

0.00 

0.00 

2317. 

22.09 

10.24 

3.05 

584030. 

661.)  C 

403. )t 

9o.Hlo538.ll) 

b-rtiiUK 
137017. 
Jo  97. 
0.05 
173.00 

0d2<iU. 
0417 J. 


24-h00k 

01376. 

2304. 

16.19 

411.20 

lbl40d. 

199094. 


72-rtJUH 
JoOl 5 . 
lu37. 
21.66 
555.17 
2170/4. 
2oo7  **4  . 


TOTAL  tfOLUMt 

5o27uo. 

Io5u0. 

26.99 

73o.26 

26o9<*5. 

35o40o. 


RaPm  AT 

STA 

1  r’08  plan  i. 

8  TIL  1 

59o. 

733. 

3o  Jo  . 

38030. 

17009. 

6382  . 

3707 

2010. 

2otl  , 

2440. 

2202. 

2129. 

1967. 

1854 

'  1405. 

1311. 

1223. 

1141. 

100b. 

493. 

927 

i  7o2. 

o5S . 

Oil. 

571. 

532. 

497. 

403 

o-4GilR 
27523. 
779. 
1.37 
34.7b 
13o  )6. 
16035. 


APH  AT  STA 
1195. 

5619. 

2810. 

1405. 


24-nOOR 
lo275. 
461 . 
3.24 
02 . 2o 
32202. 
39019. 


7  2-rt JU8 
7323. 
207. 
4.3/ 
111.03 
43575. 
53749. 


TOTAL  VOLOttb 
110541. 
5300. 
5.00 
147.25 
57769. 
71282. 


1 

FUk  PLi#n  lr 

RI1U  2 

1407. 

72/5. 

7607b, 

3401  o 

5243. 

4o92 . 

4564 . 

4259 

2021  . 

244o. 

2202. 

2129 

1311. 

1223. 

1141  . 

1005 

12704. 

3973. 

1967. 

993. 


7414. 

3707. 

1854. 

927. 


0-rtOUH  24-HUUk  72-riOUK 


55047. 

1554. 

2.74 

69.55 

27296. 

33609. 


32551. 
922. 
0.40 
104.51 
045o J. 
7  9o J  7 . 
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1  4o40 . 
415. 
6.74 
222.0? 
8 7 150 . 
107 


TUTAL  VULUMt 
2550b2. 
6000. 
11.59 
294.50 
1155/0. 
142503. 


"3 


rt/uKjOivAfti 

A  f  STA 

1  F  JK 

PLAH  1,  Rl’lo  5 

1/4. 

io3. 

3433 

.  1491 

• 

lo33. 

9094.  93094.  . 

6  0  4  /  . 

6006  . 

7320 

.  /024 

• 

o  5  5  4  • 

0115.  5/03. 

4324  . 

4054  . 

3  /  o-* 

.  3312 

• 

327  7. 

3057.  2633. 

2  1  o2  . 

2017. 

160  2 

.  1 75o 

• 

1  056  . 

1329.  1420. 

Pfc.  AK 

o-mOUK 

2*-HUUk 

72-nJUK  IG1AL 

Cr  •$ 

93094. 

66e09. 

40o6b  . 

16307. 

c.u 

2t93. 

1946. 

1152. 

516. 

l.UbHco 

# 

3.42 

6.10 

10.93 

,4,4 

60.94 

205.64 

277.36 

AC -FT 

34120. 

»0704. 

106957. 

i'HUUi 

CO  14 

420b6. 

99547. 

154572. 

rtlDrtJo 

HAPri  AT 

STA  1 

FOR  PI, AH 

1,  R 1 10  4 

209. 

193. 

4122. 

1769. 

2200. 

10913. 

114113.  1 

1037  / . 

90o2  . 

9034. 

6429. 

7604. 

7336. 

6646.  \ 

5166. 

46  41. 

*517. 

4214. 

3932. 

3009  . 

3423.  j 

2394. 

2  421 . 

2236. 

2107. 

19o6. 

1634. 

1712. 

POAis 

o-HOuR 

24-HOUR 

7  2-nullR 

j 

i 

l 

I  DIAL; 

do 

iiiilo. 

32570. 

46620. 

2190 9. 

j 

CM3 

3231  . 

2336. 

1383. 

622  . 

l 

IrtCnbo 

4.11 

9.72 

13.11 

i 

A  A 

104.33 

240.77 

333.10 

j 

mC-F1' 

40944. 

9o845. 

130724. 

i 

r  h  j  j  a  co  .i 

30504. 

119456. 

101240. 

1 

2/9. 
UbJo. 
691  o  . 
3459. 


349. 
17293. 
eo47  . 

43 2  4 . 


263. 

12909. 

0463. 

3227. 


HlUKuGKAPtt  rtT  31’A  1 

349o.  2386.  2933. 

12045.  1 1 2  3b  .  104ab. 

o022 .  561*.  5243. 

3  0  4  1.  2b  1 0  .  2b2 1 . 


F Jk  PLAtf 
14530. 
9713. 
4b92. 
2  44o. 


1,  R 1 10  3 
132131. 
9126. 
45o4. 
2262. 


CFo 

Crib 

lnCrlto 

HM 

AC-Fi 

rnjjo  Cj  4 


PtAf, 
152131. 
4306  . 


6-HOoR 
1 10094. 
311b. 
5.46 
139.11 
54592. 
67336. 


24-HuUR 
65101 . 
1643. 
12.93 
329.03 
12912b. 
159273. 


72-HOOK 

29292. 

629. 

17.49 

444.13 

174299. 

214995. 


T01 AU 


326, 
16137, 
6  0  o  6  , 
4034, 


H  Yi/R  JGkAPH  at  sta 
06/0.  2962.  3obo . 

15030.  14046.  13107. 

7326  .  7  0  2  4 .  635-t. 

5  7  o  • .  3312.  3277. 


1  FOR  PlAH  1,  KTlO  6 


13166. 

12229. 

6115. 

3057. 


190169. 

11410. 

3705. 

2653. 


C*3 

IrtCHlib 

,4,4 


Pfc*A 
19olo9. 
3560  . 


O-HJJK 
137617. 
3697. 
6.63 

McFAMIAMi 


24-tlOOH 
61376. 
2304. 
10. 1  9 


72-tt00K 

30013. 

loi7. 
2 


TuiAU 


ion  Jb.vApri  A  r  ST  A  1  C'JK  PLAR  1,  Rl’lu  3 


I. 

1*91  . 

io33. 

9094.  93U94.  . 

42523. 

15953. 

9260 

1. 

702*. 

o55*. 

6115.  5/05. 

5323. 

49o7. 

4o34 

1. 

3312. 

327  7. 

3057.  2053. 

2ob  2. 

2483. 

2317 

) 

>  • 

1 76o . 

1  o30 . 

1529.  14^0. 

1331. 

1242. 

1159 

ROAR 

o-HOUR 

2*-HUuR 

72-nuuR  TOTAL 

*UL0M£ 

95094. 

60009. 

4  0  0  0  b  . 

1 0  3  J  7  . 

291333. 

2093. 

1940. 

1152. 

610. 

0250. 

« 

3.42 

0.10 

10.93 

14.49 

8o.94 

205.64 

277.50 

36e . 1 3 

34120. 

O0704. 

100937  . 

144*71. 

*  420bb. 

99547. 

13*372. 

178204. 

XDROuRAPH  at 

STA  1 

FOR  PLAR 

1,  R1 10  4 

.  1709. 

2200. 

10913. 

114113. 

51027. 

19145. 

11122 

0429. 

7064. 

7330. 

6046. 

o3ob. 

5960 . 

55o  1 

.  4214. 

3932. 

3ob9. 

3423  . 

3194. 

2980. 

2780 

•  2107. 

1 9oO . 

1034. 

1712. 

1597. 

1*90. 

1390 

PLAo 
|l411  j. 
3231  . 


6-HOUR 
02S7O. 
2338. 
4.11 
104. 33 
4094*. 
30504. 


24-riOUR 

48b2o. 

13bi. 

9.72 

24o.77 

9ob45. 

119456. 


7  2-fi  jUR 
2l9t>9. 
622  . 
i3.ll 
333.10 
130724. 
10124b. 


IUTAL  VOLUME 
349023. 
9900. 
17.39 
441.76 
1 7  3  3  o  7  . 
213o46. 


(OKuJKARn  rtT  bi'A 

23ob.  2933. 

11230.  10490. 

Sblo.  6243. 

2010.  2b2 1 . 


FJk  PLaR  1,  RUO  6 

14630.  162161. 


97  9  J  . 
4o92. 
2  4  4o. 


9120. 
4  6  O  4  . 
2202. 


00037. 

0617. 

4269. 

2129. 


PEAr. 
>2131. 
4  Ju  0  . 


O-hduK 

110094. 

311o. 

6.40 

139.11 

64692. 

07330. 


24-HuUR 
06101. 
1043. 
12.96 
329. J3 
129120. 
169276. 


7  2“HLUK 
29292. 
029. 
17.49 
444.13 
174299. 
214996. 


TOTAL  VOLuMc. 
400104. 
13200. 

23.19 

509.01 

231136. 

205126. 


IukUGkAPM  AT  STA 

2902.  3obo . 

14040.  13107. 

7024.  6664. 

3612.  3277. 


FOR  PbAR 
18100. 
12229. 
0116. 
306/. 


1,  RTiO  0 
190109. 
11410. 
6706. 
2053. 


05040, 
10640, 
5323, 
2bo2 , 


PomA  b-HUJK 

70189.  137617. 

3  8  o  .  3 0 9 7  . 

6.05 


24-rtUUX 

01370. 

2304. 

10.19 


TuiAL  volume: 
5o27uo. 
10600. 
20.99 


25627. 

7947. 

3973. 
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0.0 

0.0 

o.O 

0.0 

0.0 
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72-rtOUR 
8do1  . 
245. 
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RATIOS  APPLIED  TO  Fi 

OPERA  1’IOiM 

SlAliuu 
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PuAN  RATIO  l 

RmTIO  2 

RATIO  3 

RATIO  4 

U.20 

o.*o 

0.50 

0.60 

HxDAOjRAPH 
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1 81 . uO 
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mcfarlano  -  Johnson  engineers,  inc. 
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APPENDIX  D 

STRUCTURAL  STABILITY  ANALYSIS 

A.  Erdman,  Anthony,  Associates  Analysis 

B.  Review  by  Thomsen  Associates 

C.  Thomsen  Associates  Analysis 
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ERDMAN.  ANTHONY.  ASSOCIATES 


MEMORANDUM 

From:  K.  Ketchek 

To:  E.  C.  Tonias 

Date:  15  September  1980 

Re:  DESIGN  WARNER  DAM  FOUNDATION 


The  foundation  design  against  water  percolation  through  the  subsoil  of 
the  dam  was  performed  on  the  basis  of  Art.  59  (pages  502-505,  1954)  "Soil 
Mechanics  in  Engineering  Practice"  by  K.  Terzaghi  and  R.  Peck.  The 
weighted  creep  ratio  C  is  expressed  by  the  equation  (59.2) 

„  _  1/3  B  +  t 

^w  "  R 


Four  borings  (B-l,  B-2,  No.  3,  and  No.  4)  reveal,  that  below  the  elevation 
of  the  dam  bottom  (1291.5)  the  soil  consists  predominately  of  dense  sand 
and  gravel,  with  traces  of  clay  and  silt. 

Table  27  of  the  above  mentioned  reference  recommends  a  value  of  C  ,  for 
coarse  sand  and  fine  gravel,  between  4  and  5  (used  vg  4.5).  In  our  calculation 
1/3  B  +  t  was  estimated  as  68.0'  (page  3  of  Structural  Calculations). 

The  maximum  head  h  =  14',  which  yields 

design  Cw  =  =  4.85  4.50 


The  actual  value  of  (1/3)  B  +  t,  after  some  modifications  during  the  final 
design,  equals  49/3  +  58' -6"  =  74.33 ’  which  gives 

actual  Cw  =  *  5.35 


Additionally,  the  old  dam  foundation  was  taken  into  consideration.  The 
old  dam,  located  just  60'  upstream  with  the  same  head,  had  one  timber  sheet 
piling  with  unspecified  length  and  composed  of  three  2"  planks.  Due  to  the 
denseness  of  the  soils,  length  could  not  be  more  than  15'.  Accordingly, 

B/3  +  t  of  the  old  dam  equals  y  +  (2X15  +  7.5  +  4  +  2)  =  58'i  cw  s  I? 

*  4.14.  This  dam  was  built  In  1913  and  was  in  operation  until  1978  (65  years). 

On  the  basis  of  this  comparison,  using  a  more  conservative  approach,  we 
Increased  our  design  of  C  to  4.85  which,  with  the  further  final  design 
modification,  became  5.35:  We  consider  this  value  safe  against  damage  due  to 
water  percolation. 
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CONSULTING  GEOTECHNICAL  ENGINEERS  &  GEOLOGISTS 


Review  of  Structural  Stability  Analysis 
Performed  by  Erdman,  Anthony,  Associates 


The  case  analyzed  by  the  designer  is  a  high  water  condition 
with  the  upstream  pool  at  Elevation  1311.0  and  the  tailwater  at 
Elevation  1297.0.  The  gates  are  assumed  closed  and  the  sheet 
piling  is  assumed  to  be  100  percent  effective  in  preventing 
underseepage  and  reducing  hydrostatic  uplift  pressure. 

The  method  used  in  evaluating  underseepage  control  is 
based  on  empirical  rules  discussed  in  Terzaghi  &  Peck, 

Soil  Mechanics  in  Engineering  Practice,  Article  63,  pp.  615- 
618,  2nd  Edition. 

The  fundamental  assumption  that  the  sheet  piles  are  100 
percent  effective  results  in  an  increased  cross-sectional 
length  of  the  dam  thereby  decreasing  the  hydraulic  gradient 
and  uplift  pressure  along  the  base  of  the  dam. 

From  a  design  standpoint  the  above  fundamental  assumption 
is  a  reasonable  approach.  The  following  errors  were  noted 
in  the  stability  analysis: 

A.  Sheet  10,  Subsheet  4. 

The  weight  of  the  concrete  (214  kips)  used  in  the 
additional  vertical  force  computed  for  sliding 
stability  is  already  included  in  the  calculations 
from  Sheet  9,  Subsheet  3.  (See  Weight  of  Dam (2) 
near  bottom  of  Subsheet  3) .  The  correct  additional 
vertical  forces  should  read  -99  kips  rather  than 
+115  kips,  therefore,  the  resulting  sliding  S.F. 
should  be  1.28  not  1.56. 

fi.  Sheet  11,  Subsheet  5 

The  computation  of  the  total  sum  of  moments 
acting  on  the  dam  between  pt.  B  and  pt.  E  is  in¬ 
correct.  This  moment  included  the  weight  of 
the  concrete  between  pt.  E  and  point  G  (See 
Weight  of  Dam  (2)  and  resulting  moment  near 
bottom  of  Subsheet  3) .  The  correct  total  sum 
of  moments  should  be  reduced  by  1350.0  kip-ft. 

This  correction  effects  the  calculated  eccentricity, 
foundation  pressure  and  internal  stress. 


We  further  note  the  Check  for  Seismic  Stability  on 
Sheet  12/  Subsheet  6  used  a  seismic  coefficient  of  0.04.  The 
Corps  of  Engineer  Guidelines  requires  a  seismic  coefficient 
of  0.1  for  structures  in  Seismic  Zone  3.  In  addition,  no 
hydrodynamic  force  and  resulting  moment  were  included  in  the 
computations  for  sliding  and  overturning  safety  factors, 
respectively.  The  difference  in  the  seismic  coefficient  used 
and  that  recommended  as  well  as  the  omission  of  the  hydrodynamic 
force  results  in  a  significantly  lower  sliding  safety  factor. 

The  selected  friction  factor  for  sliding  (0.40)  is 
conservative  and  the  analysis  is  based  on  the  conventional 

2  dimensional  appproach.  The  influence  of  additional  sliding 
resistance  between  the  abutments  and  soil  was  not  considered 
as  indicated  on  the  bottom  of  subsheet  1. 

Since  the  stability  analysis  was  limited  in  scope,  assumed 
completely  effective  sheet  piling,  and  contained  errors /omissions; 
a  structural  stability  analysis  was  performed  as  part  of  the 
Phase  I  inspection.  This  following  structural  stability 
analysis  is  based  on  what  we  believe  is  the  critical  case — 
that  being  maximum  ice  loading  with  and  without  seismic  loads 
and  includes  the  effects  of  sidewall  shear  friction  (i.e. 

3  dimensional  analysis) . 
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October  30*  1959 


Data  No.  1 64  (Warner  Dsa) 
City  of  Janes town 
County  of  Chautauqua 


Mr.  Hlohard  Burke 

Blauveit  Engineering  Company  • 

79  Madlcon  Avenue 

New  York,  New  York  10016 

•  f  ’  i;  »  •  *:  •:  -• 

Dear  Sir*  •  '•*  lv*\  \r.  .>r-  1 

As  per  your  telephone  request,  a  search  was  mode  of 
our  records  ooncarnlns  the  above  referenced  dan. 

j  .  . .  .  ’ 

Please  be  advised  that  the  data  and  Information  in  our 
files  pertaining  to  the  structure  are  antiquated,  dating 
back  to  the  years  1912  through  1913*  However,  same  of  the 
information  as  listed  below  nay  be  of  help  to  you,  to  witi 

1.  The  original  structure  was  built  In  or  about  the 
year  1340*  It  was  extensively  repaired  or  reconstructed 
during  the  subsequent  years  slnoe  then, 

2,  The  ownership  of  tho  dam  during  the  year  1912  was 
vested  in  an  organization  known  as  tha  "v/arnar  Dan  Association" 
whloh  consisted  of  six  or  seven  concerns  that  owned  water 
rights  in  Chadakoln  Elver* 

3*  Durins  the  year  1913*  the  Superintendent  of  Public 
Worka  was  authorized  by  an  act  of  the  Legislature  (under 
Chaptor  753*  of  the  laws  of  1913)  to  "•*., cause  Chadakoln 
Elver*  known  also  as  Chautauqua  Lake  Outlet*  to  be  dredged  or 
otherwise  iaprovod  befcwoen  ouch  points  at  or  near  the  city  of 
Jamestown  as  the  Superintendent  nay  determine  in  such  manner 
as  will  relievo  tho  high  wator  conditions  at  and  near  such 
city,  subject  to  the  approval  of  tho  Canal  Board*  Such  work 
shall  be  accomplished  pursuant  to  plans  and  speo if lcationa  to 
be  furnished  by  the  otato  Engineer  and  3urveyor;*****H 

4*  A  aeaorandua  In  tho  reoord  states  that  "Warner  Dam 
was  replaoed  by  the  State  with  a  now  Ta Inter  Oat#  Dam*  under 
Chapter  753  of  the  Laws  of  1913* n 


Mr.  Richard  Burko 


2 


October  30.  19 5 9 


5.  Subsequent  correspondence  concerning  the  V.’arnor 
Daa  froa  Frank  H.  v/mians,  state  Engineer,  to  Georgs  B. 
Pratt,  Corral  sn  loner,  Conservation  Conulsclon,  dated 
January  i4,  1918,  states  that  “....this  daa  is  bains 
reconstructed  and  other  improvements  cade  by  the  State  of 
Mew  York  under  Chapter  ISi  of  the  Laws  of  1917,  along 
Chndakoin  Diver. M  Upon  research  of  the  said  chapter,  the 
only  mention  is  in  the  Section  for  the  General  Fund,  wherein 
it  is  statod  that  on  appropriation  was  made  to  the 
Department  of  Public  Works  for  the  dredging  of  tho  Chndakoin 
River.  . 

In  view  of  the  foregoing,  it  is  evident  that  the  State 
of  New  fork  was  involved  in  the  Warner  Ban. 


Sinoe  our  records  are  incomplete  concerning  the  structure, 
we  suggest  that  you*  cosraunieate  with  Hr.  Horan n  W.  Krapf, 
Regional  Director  of  transportation.  Haw  fork  State  Department 
of  transportation,  13  w'ayelde  Court,  Buffalo.  New  fork  14226, 

( Telephone  1-507-342-4432) ,  who  aay  bo  able  to  furnish  you 
with  additional  and  nora  recent  data  which  we  do  not  have. 


-  •  *  — 


.  v .  i  ■. 


Very  truly  yours. 


«.«  :.T'?  xrsjL  u.-  -  3  .•  . 

•V/  fr  ’•  J  **•  •’*'  '  /*  ;  lv**.*,  ■!*  • 

S  vridfS  U'n  •'s-Vuc  y:-«xrn  fB.  V.  HOUHICAN 

o  ..  ...  .  r.  s-  Aotins  Deputy  Chief  Engineer 

*  4  -ii'  <)i  ‘i  l.  j.7  V»  *  *  ,  • 

«•  »*-W.  £  5  ?-•  •-  <  •*.  .'1  — *  ■*  .  **■  ^  ,  •  '  * 

V*  *  of  v-r  j.-.  c  >.v 

rl  A  ■;  ’»  A  •  A  I  -v-M  . 

>•  &  •'  »  *  V.  »  4  ‘  f  »  >'  V  1  '•<  •  *  A> <V 


•.'orH.-j 

»•  v 


RCK/J3P/10 
oo i  B.  Heller 
-  •  N,  W,  Xrapf 
:  o.  T.  P.  Curran 


i  A.  H.  Moon 

Asst.  Deputy  Chief  Engineer 


v>*3  rvv 

'  •  •  ».*  • 
*• 


6-v 

r.,«*  i«~*  * m« »«»'  iHiwi 

(NOTICE:  -After  fitting  out  one  of  these  forms  as  completely  as  possible  for  each  dam  in  your  district,  return  it  at  once  to  the 
Conservation  Commission,  Albany.) 


State  of  New  York 

Conservation  Commission 

Albany 


DAM  REPORT 


V-T 


?. - ,  191; 


Conservation  Commission, 

Division  of  Inland  Waters. 

Gentlemen  : 

I  have  the  honor  to  make  the  following  report  in  relation  to  the  structure  known 

as  the . . Dam. 

This  dam  is  situated  upon  the . ...d... . . . 

V  M  *  (Give  name  of  stream) 

in  the  rSov^of . . _ fairer-. . County, 

about . . . . from  the  Village  or  City  of _ _ _ _ 

(State  distance)  : 

The  distance. _ . stream  from  the  dam,  to  the _ . . . . t 

(Up  or  down)  (Give  nan*  of  nearest  important  stream  or  of  a  bridge) 

is  about _ _ 

(State  distance) 

The  dam  is  now  owned  . (. jZtr*.*.. i 

^  (Give  iv\rn«  in  _J 

and  was  built  in  or  about  the  year...***?. - ,  and  was  extensively  repaired  or  reconstructed  I 


during  the  year _ //  ?.?. _ _ 

As  it  now  stands,  the  spillway  portion  of  this  dam  is  built  of _  _ 

(Btalt  whether  of  muonry,  concrete  or  Umbo) 

and  the  other  portions  are  built  of . . . . . 

(State  whethuf  of  masonry,  concrete,  tirtn  or  timber  with  or  without  rock  fill) 

As  nearly  as  I  can  learn,  the  character  of  the  foundation  bed  under  the  spillway  portion 

of  the  dam  is . . . 

foundation  bed  is... . t 


and  under  the  remaining  portions  such 


. feet.  The  spillway  or  waste- 

feet  long,  and  the  crest  of  the  spillway  is 


The  total  length  of  this  dam  is . 7.  f" 

weir  portion,  is  about . 7  *- . 

about . <• . fair: . . feet  below  the  top  of  the  dam. 

The  number,  size  and  location  of  discharge  pipes,  waste  pipes  or  gates  which  may  be 
used  for  drawing  off  the  water  from  behind  the  dam,  are  as  follows: . 


State  briefly,  in  the  space  below,  whether,  in  your  judgment,  this  dam  is  in  good  condition,  or  bal  condition,  describing  particularly 
any  leaks  or  cracks  which  you  may  have  observed.) 


7/hCtZ~' 


(P<(r-*us^  ’$*Xc*Xn  fib — 


(In  the  space  below,  make  one  sketch  shewing  the  form  and  dimensions  of  a  cross  section  through  the  spillway  or  waste-weir  of  this 
dam,  and  a  second  sketch  showing  the  same  information  for  a  cross  section  through  the  other  portion  of  the  dam.  Show  par¬ 
ticularly  the  greatest  height  of  the  dam  above  the  stream  bed,  its  thickness  at  the  top,  and  thickness  at  the  bottom,  as  nearly  as 
you  can  learn.)  '  ?• 
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(In  the  space  below,  make  a  third  sketch  showing  the  general  plan  of  the  dam,  and  its  approximate  position  in  relation^ 
other  conspicuous  objects  in  the  vicinity. 
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ENVIRONMENTAL  ASSESSMENT 


WARNER  DAM  REPLACEMENT 
CITY  OF  JAMESTOWN,  NEW  YORK 


ERDMAN,  ANTHONY,  ASSOCIATES 
April  1978 


I. 


PROJECT  DESCRIPTION 


I.  Introduction 


The  purpose  of  an  environmental  assessment  is  to  identify  the  effects  of  a 
proposed  action  on  the  physical,  economic,  social,  and  ecological  elements 
of  the  study  area.  In  this  instance,  the  proposed  action  consists  of 
constructing  a  replacement  for  the  existing  Warner  Dam.  Through  the  joint 
efforts  of  local,  State,  and  Federal  officials,  the  need  for  evaluation  of  the 
existing  dam  was  established  and  a  report  entitled  "Inspection  and  Analysis, 
Warner  Dam,  Jamestown,  N.Y."  was  prepared  by  Konski  Engineers,  dated 
December  27,  1976.  Based  on  the  findings  of  that  report,  a  decision  was 
made  that  replacement  of  the  existing  dam  would  be  in  the  best  interests  of 
the  general  public.  The  firm  of  Erdman,  Anthony,  Associates  has  been 
retained  by  the  New  York  State  Department  of  Environmental  Conservation 
to  furnish  professional  services  for  the  detailed  design  and  construction 
supervision  of  the  project.  This  environmental  assessment  is  part  of  the 
overall  scope  of  services  to  be  provided. 

This  assessment  has  been  prepared  concurrently  with  the  preliminary  design 
efforts  for  the  project.  The  extent  and  nature  of  the  proposed  facilities  has 
been  essentially  established.  In  recognition  of  this  fact,  the  emphasis  of  the 
assessment  is  directed  towards  specific  impacts,  rather  than  generalities.  In 
this  manner,  any  mitigation  measures  to  minimize  adverse  effects  can  be 
realistically  evaluated. 

The  organization  of  this  environmental  assessment  is  that  which  would 
normally  be  followed  for  an  Environmental  Impact  Statement.  Section  I 
provides  the  background  information  concerning  the  existing  facilities  and 
proposed  action.  In  Section  II,  the  general  setting  of  the  project  is  described 
as  it  exists  today.  Section  III  defines  the  impacts  of  the  proposed  action. 
Alternatives  to  the  proposed  action  are  enumerated  in  Section  IV. 
Irreversible  or  irretrievable  commitments  of  resources  required  by  the 
proposed  action  are  covered  in  Section  V.  Supporting  materials  are  included 
in  the  Appendix. 


Study  Area 

The  site  of  the  proposed  action  is  located  in  Chautauqua  County,  within  the 
City  of  Jamestown,  New  York.  The  existing  dam  is  located  on  the 
Chadakoin  River,  approximately  three  miles  downstream  from  Chautauqua 
Lake.  A  general  location  map  and  site  map  have  been  included  in  the 
Appendix  of  this  assessment  as  Plates  I  and  II  respectively. 

Existing  Warner  Dam  Facilities 

The  existing  structure  is  a  concrete  gravity  dam  which  was  constructed  in 
1919.  The  dam  consists  of  four  separate  bays,  each  controlled  by  a  20  foot 
span  counterweighted  tainter  gate.  Each  tainter  gate  is  raised  and  lowered 
by  manual  cranking  of  a  handwheel.  An  open  steel  decking  walkway  allows 
access  to  the  gate  operators. 

Due  to  its  age  and  physical  deterioration,  the  existing  facility  is  approaching 
the  end  of  its  useful  lifespan.  The  construction  of  the  Washington  Street 
Bridge  directly  above  the  existing  dam  in  the  early  1960's  has  to  some  extent 
aided  in  the  deterioration  process.  The  drainage  and  roadway  salts  from  the 
overhead  bridge  fall  directly  onto  the  dam  .  The  corrosion  of  exposed  steel 
members  has  progressed  to  such  an  extent  that  holes  are  present  through  the 
tainter  gate  skin  and  sections  of  structural  members  are  entirely  gone. 
Extensive  deterioration  has  also  occurred  to  the  exposed  concrete  surfaces, 
resulting  in  areas  of  exposed  reinforcement  and  deep  failure  cracking. 

Downstream  of  the  structure,  the  continuous  flows  over  the  dam  have 
created  scour  holes  which  go  as  deep  as  4  feet  below  the  bottom  of  the 
existing  dam  apron.  From  information  obtained  by  underwater  inspection 
during  the  Konski  study,  there  are  no  evidences  of  stone  riprap  downstream 
of  the  dam  as  originally  specified  on  the  construction  plans  of  the  existing 
dam.  Uncontrolled  scour  of  this  magnitude  is  considered  to  be  a  potential 
threat  to  the  safety  of  the  dam. 


Operation  of  the  dam  is  currently  under  the  direction  of  the  City  of 
Jamestown,  Board  of  Public  Utilities.  The  Attorney  Generals  Office  has 
ruled  that  the  State  of  New  York  must  be  considered  as  the  current  owner  of 


Functions  of  the  Existing  Dam 


The  primary  function  of  the  existing  dam  is  to  maintain  the  level  of 
Chautauqua  Lake  for  recreational  and  fishery  resources  during  low  flow 
periods  of  the  year,  while  ensuring  that  minimum  release  objectives  are  met 
for  the  Chadakoin  River. 

The  magnitude  of  minimum  flows  for  the  Chadakoin  River  to  satisfy  water 
quality  management  objectives,  as  determined  by  the  Chautauqua  County 
Comprehensive  Sewerage  Study  and  subsequent  studies  by  the  NYSDEC,  is 
60  CFS  for  the  summer-fall  period  and  40  CFS  for  the  winter-spring  season. 
These  flows  were  based  on  meeting  State  water  quality  standards  in  the 
Chadakoin  River,  considering  the  effects  of  treated  waste  water  discharges 
from  the  South  Chautauqua  Lake  Sewer  District  plant  and  the  City  of 
Jamestown  plant. 

Reference  is  made  to  Chapter  V  of  the  Comprehensive  Water  Resources 
Plan  for  the  Allegheny  River  Basin,  as  prepared  by  the  NYSDEC  for  the 
Allegheny  River  Basin  Regional  Water  Resource  Planning  Board.  This 
document  contains  details  on  the  development  of  the  Chautauqua  Lake- 
Chadakoin  River  Regulation  Plan,  which  is  the  current  basis  for  operation  of 
Warner  Dam.  The  Plan  bases  the  regulation  of  Chadakoin  River  flows  on 
water  quality  management,  recreation,  power  generation,  and  flood  control 
considerations.  It  was  determined  in  the  regulation  plan  that  the  water 
needs  for  the  Jamestown  municipal  power  plant  could  be  satisfied  by 
maintenance  of  60  CFS  flow  during  the  summer  months. 

According  to  the  regulation  plan,  flood  damage  reduction  benefits  of  the 
controls  on  Chautauqua  Lake  have  oeen  reduced  in  recent  years  due  to 
shoreline  encroachments. 

The  Proposed  Action 

The  proposed  action  includes  construction  of  a  new  dam  approximately  95 
feet  downstream  of  the  existing  structure.  The  construction  is  intended  to 
be  a  "replacement  in  kind"  type  of  project.  The  new  structure  will  be  a 
concrete  gravity  dam  having  die  same  structural  elevations  and  hydraulic 
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capacity  as  the  existing  dam.  For  economic  reasons,  the  number  of  tainter 
gates  have  been  reduced  from  four  to  three,  but  the  total  clear  span  of  the 
gates  remains  at  80  feet  (26'-8"  per  gate  x  3  gates  =  80').  The  gates  will  be 
operated  by  a  system  of  cable  drum  hoists  and  electric  motors. 

Control  of  seepage  under  the  dam  and  scour  downstream  of  the  dam  will  be 
provided  by  steel  sheet  piling.  In  addition,  steel  sheeting  will  be  used 
upstream  of  the  dam  to  provide  for  maintenance  working  areas. 

If  additional  details  of  the  proposed  action  are  desired,  the  reader  is 
referenced  to  copies  of  the  contract  plans  which  are  on  file  at  the  City  of 
Jamestown,  Department  of  Public  Works;  Chautauqua  County  Department 
of  Public  Works;  and  Chautauqua  County  Planning  office. 

The  new  dam  has  been  located  such  that  the  Contractor  may  divert  flows 
to  the  south  of  the  cofferdam  area  during  construction.  It  is  anticipated 
that  this  will  be  the  method  of  flow  maintenance  selected  by  the 
Contractor.  The  diversion  would  consist  of  an  excavated  channel  which 
would  carry  all  low  flows  plus  storm  discharges.  A  crossing  of  the  diversion 
channel  by  means  of  pipes  or  temporary  bridging  may  be  necessary, 
depending  on  the  contrators  scheme  for  delivery  of  materials  to  the  dam 
site. 


After  completion  of  the  new  dam,  the  existing  dam  will  be  removed  as 
described  under  Section  III-IA. 


ENVIRONMENTAL  SETTING  WITHOUT  THE  PROJECT 


Physical  Elements 

A.  Geology  and  Soil 

The  Jamestown  area  lies  in  an  uplands  plateau  region  which  is 
characterized  by  the  presence  of  deep  glacial  deposits.  Bedrock 
under  the  soils  consists  of  nearly  level-bedded  shale,  siltstone,  and 
fine  grained  sandstone  of  the  Devonian  Age  (about  280  million  years 
old).  Most  of  the  soils  on  the  plateau  have  developed  from  glacial 
till,  defined  as  the  remains  of  rocks  ground  up  by  action  of  the 
glaciers  and  deposited  during  the  glacial  retreat. 

From  a  review  of  existing  boring  logs  from  projects  immediately 
adjacent  to  the  dam  site,  bedrock  is  approximately  140  feet  below 
ground  surface.  Borings  taken  at  the  location  of  the  proposed  dam 
found  the  first  15  feet  below  ground  to  be  composed  of  miscellaneous 
fill  materials.  Below  the  fill,  a  very  dense  strata  of  sands  and  gravels 
was  encountered  to  a  depth  of  50  feet.  Drilling  logs  from  these  test 
holes  have  been  included  in  the  Appendix.  The  extreme  density  of 
this  lower  strata  is  reflected  by  the  blow  count  of  the  sampler 
required  for  penetration,  and  is  indicative  of  the  tremendous 
pressures  exerted  by  the  glaciers. 

From  field  observations,  the  bed  of  the  existing  river  channel  consists 
of  relatively  clean  sands  and  gravels,  without  evidence  of  fine  grained 
river  bottom  sediments. 

B.  Topography 

The  uplands  plateau  area  in  the  vicinity  of  Jamestown  features  rolling 
hills  with  rounded  slopes.  The  river  valley  areas,  such  as  that  along 
the  Chadakoin  River,  are  relatively  flat  and  sloping  in  the  direction 
of  the  river  flow. 


Water  Resources 


(1)  Groundwater  Resources 

Groundwater  is  used  extensively  in  the  upper  plateau  region  of 
Chautauqua  County  as  a  source  of  water  supply.  There  are 
three  basic  types  of  deposits  which  can  be  identified  as 
follows: 

a.  Stream  deposited  beds  of  sands  and  gravels,  with  well 
yields  up  to  700  GPM. 

b.  Till  and  lake  deposits,  with  yield  of  1-10  GPM. 

c.  Bedrock,  with  yields  up  to  100  GPM. 

The  density  and  relative  imperviousness  of  the  strata  found  in 
the  15-50  foot  depth  range  would  identify  the  local  subsoils  to 
be  of  the  till  and  lake  deposits  nature. 

The  general  quality  of  the  groundwater  is  good,  as  attested  by 
the  extensive  use  of  wells  for  water  supply  in  the  Jamestown 
area. 

(2)  Surface  Waters 

The  current  classifications  which  have  been  assigned  to 
surface  waters  tributary  to  the  project  area  are  as  follows. 

Chautauqua  Lake  Class  "A" 

Chadakoin  River, 

from  Chautauqua  Lake 

to  Eighteenth  Street  Class  "C” 

Chadakoin  River,' 

Downstream  of 

Eighteenth  Street  Class  "D" 


The  site  of  the  proposed  construction  would  be  within  the 
reach  having  a  Class  "D"  rating.  The  best  uses  of  class  "A”, 
"C",  and  "D"  waters  as  defined  in  the  New  York  State  Codes, 
Rules,  and  Regulations,  Part  6,  are  as  follows: 

Class  "A"  Waters 


Source  of  water  supply  for  drinking,  culinary  or  food  pro- 
cessing  purposes  and  any  other  usages. 

Class  "C"  Waters 


Suitable  for  fishing  and  all  other  uses  except  as  a  source  of 
water  supply  for  drinking,  culinary  or  food  processing  purposes 
and  primary  contact  recreation. 

Class  "D"  Waters 

"These  waters  are  suitable  for  secondary  contact  recreation, 
but  due  to  such  natural  conditions  as  intermittency  of  flow, 
water  conditions  not  conducive  to  propagation  of  game  fishery 
or  stream  bed  conditions,  the  waters  will  not  support  the 
propagation  of  fish." 

The  drainage  area  of  the  river  at  the  site  of  the  dam  is 
approximately  190  square  miles.  From  records  of  the  USGS 
gauging  station  at  Falconer,  N.Y.,  from  1935  to  1976,  the 
following  data  is  available  on  the  Chadakoin  River  flows: 


Average  Discharge  (1935-1976)  *  343  CFS 
Minimum  Daily  Recorded  Flow, 


Flow,  Nov.  20,  1960 

»  3.0  CFS 

Minimum  Daily  Flow  1973 

*  30  CFS 

Minimum  Daily  Flow  1974 

»  30  CFS 

Minimum  Daily  Flow  1975 

=  40  CFS 

Minimum  Daily  Flow  1976 

=  47  CFS 

Maximum  Peak  Discharge, 
March  5, 1976 

*  2070  CFS 
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The  above  records  indicate  that  the  outflows  for  extreme 
flooding  occurrences  such  as  the  March  1976  flood  are  quite 
low  for  a  basin  as  large  as  the  Chautauqua  Lake  Basin.  This 
reflects  the  effect  of  Chautauqua  Lake  storage  and  the  tack  of 
adequate  conveyance  capacity  in  the  Chadakoin  River. 

ECONOMIC  ELEMENTS 


A.  Land  Use 


The  extent  of  land  adjacent  to  the  proposed  dam  which  should  be 
viewed  from  a  land  use  compatability  standpoint  would  be  bounded  by 
the  old  Erie  Railway  on  the  north.  Main  Street  on  the  east,  Harrison 
Street  on  the  south,  and  the  Washington  Street  Bridge  on  the  west. 
Within  this  area,  the  land  use  north  of  the  river  consists  of  a 
municipal  parking  lot  and  a  formica  countertop  factory.  Facilities 
south  of  the  river  include  a  restaurant,  sporting  goods  store,  and  a 
lumber  yard. 

The  localized  area  described  above  is  situated  in  a  general  corridor  of 
industrial,  commercial,  and  municipal  land  uses  which  parallel  the 
Chadakoin  River  between  Main  Street  and  Third  Street.  Major 
features  in  this  larger  corridor  include  the  railway,  the  Board  of 
Public  Utilites  power  plant,  and  old  commercial-industrial  type 
buildings  being  removed  by  the  City  of  Jamestown  Urban  Renewal 
agency. 

B.  Employment 

The  existing  Warner  Dam  provides  employment  in  the  sense  that 
personnel  from  the  Municipal  Power  Plant  are  responsible  for  the 
control  and  maintenance  of  the  facility. 

SOCIAL  ELEMENTS 


A.  Recreational 


There  are  no  recreational  sites  or  activities  currently  in  the  vicinity 
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NOTES7 

tj  & tomeirg  of  put'eg  F*t  drum  w."  tx  such  Ino f  mre  re"? 
motes  mgie  of  90“  it  »"S  uaitcy  p.th  go/e  ronea  ho,f 
of  toe  fofo!  cob*  moitment  required  to  the  fut/g  opcnpos .bon 

l)  Toe  at  to,  Is  for  doles  fond  J  ore  me  same  as  dole  t.  except  os 
noted  othermse 

1)  Wer  to  speoo /  specficohon,  hem  dtS.for  description  ond  poyment 
tar  Hoisting  Equipment 

*)  Refer  to  special  specification,  hem  Bit,  tbr  description  and 
payment  tor  Electric  Cgw/pmsn/ 

£)A//cw  6/ocfs  one/  motoaer  to  be  s/rcy>  mmntix/  one/ 
a/ynse/  on  oommoer  hosts  pbte 

6)Aoyiat.  connection  /fe  c/set  tu,/A  Asovy  eAf/u  Osco 

rrurda  6y  Cbao/ur 


6)  Aouxoif  gonnset/on  /fe  e/eci  up, /A  Aseuy  dl//u  CPseo 
Ao/gus/oo/e  Artc/tors  os  ireonti/bc/c/rs/  by  Cbso/ur 
tngtnasnny  Co  /no,  Csco/ur.  ///inoiS,  or  Syutuo/snA 

7)  Araep  ftp  6s  eouSrec/^  by  rce  sAte/a/ 

6)  £ha/  of  sAo/A  A>  6s  cA-/Ahc/  one/  /coxes/  Apr 

S/onahrt/  jf‘0  6o/f  hp  c/djp/A  of /  ~ 

A  Set  Shop  Drownjs  tor  Revisions 


Q)fd'  A/aA  ato  SAsoots  -  to'cfio  sAo/A,  H‘ SS  OpA/s 
SAsoees  ip  be  gpromotaa  mrr/A  sofit/y  ApCjO  Apr  eoaAAf 

Q/S'Plch  dto  Grooved  Brum, 6  Strops, £' mdth 

Q)PillO*  Stock.*  Sett.  Spherical  Double  Rotter  Org  l3te'sS’to'ir 

(3)  ftenbtt  Cooping  J“ t  (' d<o ,  ifl“  Shaft 

®  Secondary  Hehcot  Gear  Smgs  Reduction  Gear  Reducer 

7-X  ■■/  Ratio,  tbro'ki  Shaft,  Uni  Sett  Senes  MS/fOO 
61375  ,’n  Lb  Rated  Output  Capacity 

®  Primary  6eor  Reducer,  Chub*  ttbrm  Gear  lOOOd  Raho, 

Link  6ett  Model  D"0  600,  Rated  CC31S  In  U>  Output 

®  VettP,  TCFC,  1750  RPM.ZSOif,  3  PH  Dr,*  Motor 
•/  Etectnc  SC  Orate  Mechanism,  foot  MTD 

(§)  tot’ da  6 •  SI  Type  30t  Stainless  Stott  Cttbto 
*0,400  ib  Rated  Ultimate  Strength 


®  Ditto*  Block,  Boll  Mg ,  1 6’ Short 

®  Soss  ahAts  one/  boats  p/p  As  sugpor/s  /o 

As  go/iaon/rear  AS  FAR  AM,  JtoMtrcr  ASA**  AStop 
Ceisr  sthr/.stsa  ore/  AsttAt  c/aasne/srr/  on 

tyoytmen/  jetftcAm/ 

©  Riper  dm  Arp/  fbns/  ( <3oAa  /) 

®  So/s  ConAo/  ftooe/  (Oaths  A  RJfi 

QjfPlltem  esc*  Supports,  yoA  AFTSf  HMk  GAps/  or  toffht  fRk  Cbd/sier/ 

®See  fArcAreoo/  CtoAor/  sAasAr  tbr  cemeoir/A  one/ 
wiring  on  ohm- 

Aon^nso/'S  Shtd/a$^b>  Os  maun)e^°e^ fnmt/ntArr^ 
of  A  Aon  any  SkPumy  yor/ 
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